
Appendix B.12 

Kiln NO. 2 - S m b k  “A” 





Circular Stack Method 1 Calculation Results 
Date: 11/01/96 Time: 16:33:24 

F%&ty: EASTERN RIDGE LIME 
Source ID: KILN N0.2 

Source Name: SCRUBBER 'A' 

Calculated By: ALLAN 
Date: 10/14/96 

Diistance from Downstream Disturbance: 98 even (inches) 

Traverse Point Type: Sample - M5 

Inside Diameter: 48.0000 (inches) 
Upstream Duct Diameters: 2.95 

Downstream Duct Diameters: 2.04 
Mininum Traverse Points: 24 



Method 3 Calculation Results 
- 

Facility: EASTERN RIDGE LIME 
Source ID: KILN N0.2 

Source Name: SCRUBBER ‘A 

Operators: F. MEADOWS 
Date: 1 0/16/96 Time: 1510 Run: 3A-1 

Date: 12/16/96 Time: 1530: 10 

N2 (%I 
Calculated Dry 

Molecular Weight 
(Ibll b-mole) 

72.30 72.30 72.30 

31.64 31.64 31.63 

1 Sample Type: Multipoint integrated 

Analytical Method: Orsat r Ambient Temperature: 70 (OF) 

t I 

0.00 J 0.00 J Variation from 
Mean 

rcoz(%) - 1 21.10 1 21.10 I 

0.01 \I 

21 .oo 

1 0 2  (%) I 6.60 I 6.60 I 6.70 

I co (%) I 0.00 I 0.00 1 0.00 

Average Calculated 
Dry Molecular Weight 
( Average of three readings ) 

31.64 Ibllb-mole 

_- 

NOTE: Zero values are non-detectable 



1 I 

Method 3 Calculation Results 
Date: 12/16/96 Time: 15:33:29 - 

Facility: EASTERN RIDGE LIME 
Source ID: KILN N0.2 

Source Name: SCRUBBER 'A  

Operaitors: F, MEADOWS 
Date: 1011 7/96 Time: 11:40 Run: 3A-2 

Calculated Dry 
Molecular Weight 

(Ibllb-mole) 

Sample Type: Multipoint Integrated 
Analytical Method: Orsat 

Ambient Temperature: 70 (OF) 

32.01 31.99 31.99 

I 23.80 I 23.70 I 23.70 I I 

0.01 \I Mleani 0.01 \I 0.01 4 

NOTE: Zero values are non-detectable 



Method 3 Calculation Results 
Date: 12/16/96 Time: 133539 

Facility: EASTERN RIDGE LIME 
Source ID: KILN N0.2 

Source Name: SCRUBBER 'A' 

Operators: F. MEADOWS 
Date: 10/18/96 Time: 11:OO Run: 3A-3 

,- 

Sample Type: Multipoint Integrated 
Analytical Method: Orsat 

Ambient Temperature: 70 (OF) 

Average Calculated 
Dry Molecular Weight 
( Average of three readings ) 

31.63 Ibllb-mole 

NOTE: Zero values are non-detectable 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDtCDF 
Kiln No. 2 - Scrubber A Outlet 
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M23-A- I M23-A-2 M23-A-3 
RUN DATE 1 011 6/96 10/17/96 10/18/96 Average 
F i W N  TIME 151 0-2038 1140-1630 1100-1543 

MEASURED DATA 

Meter Box Correction Factor, Y 
Awg Meter Orifice Pressure, in. H20 
Ekmmetric Pressure, in. Hg 
Sample Volume, ff 
Average Meter Temperature, OF 
Stack Static Pressure, in. H20 
Average Stack Temperature, OF 
Ch-densate Collected, ml 
Carblon Dioxide content, % by volume 
Oxygen content, % by volume 
Nitrogen content, % by volume 
Pitot Tube Coefficient 
Avg Sqrt Delta P, (in. H20)W 
Sampl? Time, min 
Flozzld Diameter, in. 

CALCULATED DATA 

Nozzle Area, f12 
Standard Meter Volume, dscf 
Standard Meter Volume, dscm 
Averiage Sampling Rate, dscfm 
Stack Pressure, in. Hg 
hiloisture, % by volume 
hiloisture (at saturation), % 
Standard Water Vapor Volume, ff 

0.990 
1.073 
28.65 

138.188 
84 

138 
653.3 

21.1 
6.6 

72.3 
0.84 

0.583 
240 

0.257 

-0.07 

0.000360 
127.343 

3.587 
0.531 
28.64 

19.5 
19.3 

30.751 
Dry Mole Fraction 0.81 
hrlolecuiar Weight-dry, Ib/lb-mole 31.64 
hilolecular Weight-wet, Ib/lb-mole 29.01 

Stack Area, ft2 12.57 
Stack Gas Volumetric flow, acfm 26,779 
Stack Gas Volumetric flow, dscfm 18,276 
Stack Gas Volumetric flow, dscmm 51 7.5 

Stack Gas Velocity, ft/s 35.5 

0.990 
0.827 
28.54 

121.991 
90 

-0.07 
135 

606.3 
23.7 

5.0 
71.3 
0.84 

0.547 
240 

0.247 

0.000333 
1 10.767 

3.120 
0.462 
28.53 
20.5 
18.1 

28.539 
0.82 

31.99 
29.46 

33.0 
12.57 

24,919 
17,273 
489.1 
101.0 

0.990 
0.984 
28.32 

130.841 
98 

135 
556.0 
21 .0 
6.7 

72.3 
0.84 

0.589 
240 

0.247 

-0.07 

0.000333 
116.234 

3.274 
0.484 
28.31 

18.4 
18.1 

26.171 
0.82 

31.63 
29.17 

35.9 
12.57 

27,049 
18,613 
527.1 
98.3 

0.990 
0.962 
28.50 

130.340 
91 

-0.07 
136 

605.2 
22.9 
6. I 

72.0 

0.573 
240 

0.250 

0.84 

0.000342 
118.1 15 

3.327 
0.492 
28.50 

29.4 
18.5 

28.487 
0.82 

31.75 
29.21 
34.8 

12.57 
26,249 

51 1.2 
100.2 

i 8,054 

1 Isokinetic Sampling Ratio, % 101.3 - .  
o., 

(1) 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDlCDF 
Kiln No. 2 - Scrubber A Outlet 
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RUN NUMBER M23-A-1 M 2 3-A-2 M23-A-3 
RUN DATE I O M  6/96 1 0/17/96 10/18/96 Average 
RUN TIME 151 0-2038 1140-1630 1 100-1 543 

EMISSIONS DATA 

DlOXl NS: 

2378 TCDD 
(ng) Catch, ng 

(ng/dscm) Concentration, ng/dscm, as measured 
(yg/hr) Emission Rate, yg/hr 

Total TCDD 
(ns) Catch, ng 

(ng/dscm) Concentration, ng/dscm, as measured 
(yg/hr) Emission Rate, pglhr 

12378 PeCDD 
(ns) Catch, ng 

(ng/dscm) Concentration, ng/dscm, as measured 
(yg/hr) Emission Rate, pg/hr 

Total PeCDD 
(ns) Catch, ng 

(ng/dscm) Concentration, ng/dscm, as measured 
(yglhr) Emission Rate, pg/hr 

123478 HxCDD 
(ng) Catch, ng 

(ngldscm) Concentration, ng/dscm, as measured 
(pg/hr) Emission Rate, pglhr 

123678 HxCDD 
(n9) Catch, ng 

(ng/dscm) Concentration, ng/dscm, as measured 
(yg/hr) Emission Rate, pglhr 

(0.0 1 00) 
(0.0028) 
(0.0866) 

0.15 
0.042 

1.2985 

(0.020) 
(0.0056) 
(0.1731) 

0.030 
0.0084 
0.2597 

(0.020) 
(0.0056) 
(0.1731) 

(0.020) 
(0.0056) 
(0.1731) 

(0.01 00) 
(0.0032) 
(0.0941) 

0.21 
0.067 

1.9752 

(0.020) 
(0.0064) 
(0.1881) 

0.060 
0.01 9 

0.5643 

(0.020) 
(0.0064) 
(0.1881) 

(0.020) 
(0.0064) 
(0.1881) 

(0.0100) 
(0.0031) 
(0.0966) 

0.47 
0.14 

4.5397 

(0.020) 
(0.0061) 
(0.1932) 

0.30 
0.092 

2.8977 

(0.020) 
(0,0061 ) 
(0.1932) 

(0.020) 
(0.0061) 
(0.1932) 

0.00 
0.00 
0.00 

0.28 
0.084 
2.60 

0.00 
0.00 
0.00 

0.1 
0.04 

1.241 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

( ) Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
{ } Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages. 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDlCDF 
Kiln No. 2 - Scrubber A Outlet 
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- 
RUN NUMBER M23-A-1 M23-A-2 M23-A-3 
RUIN DATE 1011 6/96 1 0/17/96 1011 8/96 Average 
RUIN TIME 1510-2038 1140-1630 1 100-1 543 

ENllSSlONS DATA -Continued 

- 

DIOXINS - Continued 

- 12:3789 HxCDD 
Catch, ng 
Concentration, ng/dscm, as measured 
Emission Rate, pg/hr 

Total HxCDD 
Catch, ng 
Concentration, ng/dscm, as measured 
Emission Rate, pglhr 

234678 HDCDD 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pglhr 

mal HDCDD 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pg/hr 

Octa CDD 
Catch, ng 
Coincentration, ngldscm, as measured 
Erniission Rate, pglhr 

Total CDD 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pglhr, 

(0.0070) 

(0.0606) 
(0.0020) 

0.20 
0.056 

1.7313 

0.040 
0.01 1 

0.3463 

0.070 
0.020 

0.6059 

0.090 
0.025 

0.7791 

0.54 
0.15 

4.6744 

(0.020) 
(0.0064) 
(0.1881) 

0.12 
0.038 

1.1287 

0.18 
0.058 

1.6930 

0.34 
0.1 1 

3.1979 

0.62 
0.20 

5.8314 

1.4 
0.43 

12.6975 

(0.020) 
(0.0061 ) 
(0.1932) 

0.16 
0.049 

1.5454 

0.030 
0.0092 
0.2898 

0.070 
0.021 

0.6761 

0.13 
0.040 

1.2557 

1.1 
0.35 

10.9145 

0.00 
0.00 
0.00 

0.16 
0.048 
2.468 

0.883 
0.026 
0.776 

0.16 
0.0.50 
t.493 

0.2% 
0.088 
2.62 

0.31 
3.43 

( ) Not Detectedl. Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
{ 1 Estimated Maximlurn Possible Concentration. EMPC values are not included in totals or averages. 
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Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDlCDF 
Kiln No. 2 - Scrubber A Outlet 

Page 4 of 6 

RUN NUMBER M23-A-1 M23-A-2 M23-A-3 I 
RUN DATE 10116l96 1011 7/96 1011 8/96 Average I 
RUN TIME 1510-2038 1140-1630 1 100-1 543 

EMISSIONS DATA - Continued 

FURANS 

2378 TCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pglhr 

Total TCDF 
Catch, ng 
Concentration, ng/dscm, as measured 
Emission Rate, Nglhr 

12378 PeCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pglhr 

23478 PeCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, yglhr 

Total PeCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pglhr 

123478 HxCDF 
Catch, ng 
Concentration, ng/dscm, as measured 

0.030 
0.0084 
0.2597 

0.99 
0.28 

8.5698 

0.010 
0.0028 
0.0866 

0.010 
0.0028 
0.0866 

0.22 
0.061 

1.9044 

0.030 
0.0084 

0.020 
0.0064 
0.1881 

0.40 
0.13 

3.7622 

(0.01 0) 
(0.0032) 
(0.0941) 

0.01 0 
0.0032 
0.0941 

0.040 
0.013 

0.3762 

0.050 
0.016 

0.4703 

0.030 
0.0092 
0.2898 

1.1 
0.34 

10.6248 

0.010 
0.0031 
0.0966 

0.020 
0.0061 
0.1932 

0.27 
0.082 

2.6079 

(0.020) 
(0.006) 

I 
0.027 1 

0*246 1 

0.83 0.25 1 ' 

I 

0.0080 

I 

7.6E 

0.010 
0.0029 
0.0916 

I 
0.01 3 

0.004C 
0.1246- 1 

O.l& I 

0.040 0.013 I 

0.05 

(pg/hr) Emission Rate, pglhr 0.2597 (0.1932) ' 0.36! 

( ) Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
{ } Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages. 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDlCDF 
Kiln No. 2 - Scrubber A Outlet 
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I 
I 
I 

R f i  NUMBER M23-A-1 M23-A-2 M23-A-3 
FUN DATE 1011 6/96 1 O/ 1 7/96 1 O i l  8/96 Average 
RUN TIME 151 0-2038 1140-1630 1 100-1 543 - 
EMISSIONS DATA - Continued 

Furains - Continued 

A m 7 8  HxCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, Hg/hr 

-- 234678 HxCDF 
Catch, ng 
Concentration, ng/dscm, as measured 
E:mission Rate, pg/hr 

- l a 8 9  HxCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pg/hr 

Total HxCDF 
C,atch, ng 
Concentration, ng/dscm, as measured 
Emission Rate, vg/hr 

-- 1234r578 HDCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, yg/hr 

- 1:=789 HpCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pg/hr 

0.010 
0.0028 
0.0866 

0.010 
0.0028 
0.0866 

(0.020) 
(0.0056) 
(0.1731) 

0.10 
0.028 

0.8656 

0.040 
0.01 1 

0.3463 

(0.020) 
(0.0056) 
(0.1 731 1 

0.020 
0.0064 
0.1881 

0.050 
0.016 

0.4703 

(0.020) 
(0.0064) 
(0.1 88 1 ) 

0.17 
0.054 

1.5989 

0.20 
0.064 

1.881 1 

0.060 
0.019 

0.01 0 
0.0031 
0.0966 

0.010 
0.0031 
0.0966 

(0.020) 
(0.006 I ) 
(0.1932) 

0.050 
0.015 

0.4829 

0.020 
0.0061 

0.1932 

(0.020) 
(0.0061 ) 

0.013 
O.Oo4T 
0.1238 

0.023 
0.0073 
0.2-m 

0.00 
0.W 
0.w 

0.1 .I 
0.033 
0.983 

0.08i 
0.027 
a.sai 

0.QBQ 
O.Qb9 
0.564 0.5643 (0.1932) 

) Not Detected. 'Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
- }  Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages. 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDICDF 
Kiln No. 2 - Scrubber A Outlet 
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RUN NUMBER M23-A-1 M23-A-2 M23-A-3 
RUN DATE 1 Of1 6/96 1011 7/96 10/18/96 Average 

1140-1630 1 100-1 543 RUN TIME 151 0-2038 

EMISSIONS DATA - Continued 

Furans - Continued 

Total HpCDF 
(ng) Catch, ng 

(ng/dscm) Concentration, ng/dscm, as measured 
(pg/hr) Emission Rate, pg/hr 

Octa CDF 
(ng) Catch, ng 

(ng/dscm) Concentration, ng/dscm, as measured 
(pg/hr) Emission Rate, pg/hr 

Total CDF 
ow) Catch, ng 

(ng/dscm) Concentration, ng/dscm, as measured 
(pg/hr) ' Emission Rate, pg/hr 

0.060 
0.017 

0.5194 

0.060 
0.017 

0.5194 

I .4 
0.40 

12.3786 

2.0 
0.55 

17.0530 

0.42 0.020 0.1; 
0.13 0.0061 0.05; 

3.9503 0.1932 1.554 

0.61 0.030 0.2: 
0.20 0.0092 0.074 

2.1l 0.2898 5.7374 

1.6 1.5 , 1.5 
0.51 0.45 0.45 I 

15.0489 14.1986 13.88 *- 

3.0 2.6 
Total CDD + CDF 

(ng) Catch, ng 
(ng/dscm) Concentration, ng/dscm, as measured 0.95 0.79 0.76 

(pg/hr) Emission Rate, pg/hr 27.7463 25.1131 23.3 1. 
( ) Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
{ } Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages. .^" 



(CDCMCDF Corrected Stack Gas Concentrations and 2378 TCDD Toxic Equivalent Concentrations 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDlCDF 
Kiln No. 2 - Scrubber A Outlet 

r- CONCENTRATION I I 2378 TOXIC EQUIVALENCIES 
(ngldscmm, adjusted to 7% 02) 2378-TCDD (ngldscmm, adjusted to 7% 02) 

WN NUMBER M23-A-I M23-A-2 M23-A-3 Toxic M23-A-1 M23-A-2 M23-A-3 
2- 

WN DATE 10~116196 10117196 10118/96 Average Equivalent 10116/96. 10117196 10/18196 Average 

J 1 OX INS: 
15110-2038 1140-1630 1100-1543 Factor 1518-2038 1140-1630 1100-1543 - JN TIME 

\78 TCDD 
. Jtal TCDD 
12378 PeCDD 

)tal PeCDD 
?3478 HxCDD 

123678 HxCDD 
’-3789 HxCDD 

,tal HxCDD 
1234678 HpCDD 
rota1 HpCDD 

Aa CDD 
I otal CDD 

JRANS 

!378 TCDF 
tal TCDF 
378 PeCDF 

!3478 PeCDF 
‘3al PeCDF 

3478 HxCDF 
123678 HxCDF 
,34678 HxCDF 

3789 HxCDF 
I uta1 HxCDF 
1234678 HpCDF 

34789 HpCDF 
Aal HpCDF 

3cta CDF 
tal CDF 
tal CDD + CDF 

(0.0027) 
0.041 

(0.0054) 
0.0081 
(0.0054) 
(0.0054) 

0.054 
0.01 1 
0.019 
0.024 
0.15 

(0.00 1 9) 

0.0081 
0.27 

0.0027 
0.0027 
0.060 

0.0081 
0.0027 
0.0027 
(0.0054) 

0.027 
0.01 1 

(0,0054) 
0.016 
0.016 
0.39 
0.53 

(0.002 8) 
0.059 

(0.0056) 
0.01 7 

(0.0056) 
(0.0056) 
(0.0056) 

0.034 
0.050 
0.095 
0.17 
0.38 

0.0056 
0.11 

(0.0028) 
0.0028 
0.01 1 
0.014 
0.0056 
0.014 

(0.0056) 
0.048 
0.056 
0.017 
0.12 
0.17 
0.45 
0.83 

(0.0030) 
0.141 

(0.0060) 
0.090 

(0.0060) 
(0.0060) 
(0.0060) 

0.048 
0.0090 
0.021 
0.039 
0.34 

0.0090 
0.33 

0.0030 
0.0060 
0.081 

{0.0060} 
0.0030 
0.0030 
(0.0060) 

0.01 5 
0.0060 
(0.0060) 
0.0060 
0.0090 

0.44 
0.78 

0.00 
0.080 
0.00 

0.038 
0.00 
0.00 
0.00 

0.045 
0.023 
0.045 
0.079 
0.29 

0.0076 
0.24 

0.0028 
0.0038 
0.051 
0.01 1 

0.0038 
0.0066 

0.00 
0.030 
0.024 
0.017 
0.047 
0.065 
0.43 
0.71 

1 .ooo 

0.500 

0.100 
0.100 
0.100 

0.010 

0.001 

0.100 

0.050 
0.500 

0. I00 
0.100 
0.100 
0.100 

0.010 
0.010 

0.001 

(0.0027) 

(0.0027) 

(0.00054) 
(0.00054) 
{0.00019} 

0.0001 I 

0.000024 

0.00081 

0.00014 
0.0014 

0.00081 
0.00027 
0.00027 
(0.00054) 

0.0001 1 
(0.000054) 

0.000016 

(0.0028) (0.0030) 

(0.0028) . (0.0030) 

(0.00056) (0.00060) 
(0.00056) (0.00060) 
(0.00056) (0.00060) 

0.00050 0.000090 

0.00017 0.000039 

0.00056 0.00090 

(0.00014) 0.00015 
0.0014 0.003O 

0.0014 {0.00060} 
0.00056 0.0003 
0.0014 0.0003 

(0.00056) (0.0006Q) 

0.00056 0.000060 
0.00017 (0.000060) 

0.00017 0.0000090 





II -* - n 

1 
I 

P Pm I 1 
I t .  Mass emission rate. lb /h  

3 c' 14 v d )  E (8.573 X 10' ) X c , .  
x 0- I1 

'=st@ 

b) E (1,532 x lo-') 1~ ppm 

E, Ib/h *I 

i 
4 .  *Conti nuatj OM off  i toki netfc calculations 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 29 - Metals and Particulate Matter 
Kiln No. 2 - Scrubber A Outlet 
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RUN NUMBER M29-A-1 M29-A-2 M29-A-3 
RUN DATE 1 011 6/96 1 011 7/96 I O i l  8/96 Average 
RUN TIME 151 0-2038 I 140-1 630 1 100-1 548 

MEASURED DATA 

Meter Box Correction Factor, Y 
Avg Meter Orifice Pressure, in. H20 
Barometric Pressure, in. Hg 
Sample Volume, ff 
Average Meter Temperature, O F  
Stack Static Pressure, in. H20 
Average Stack Temperature, O F  

Condensate Collected, ml 
Carbon Dioxide content, % by volume 
Oxygen content, % by volume 
Nitrogen content, % by volume 
Pitot Tube Coefficient 
Avg Sqrt Delta P, (in. H20)% 
Sample Time, min 
Nozzle Diameter, in. 

CALCULATED DATA 

Nozzle Area, square feet 
Standard Meter Volume, ff 
Standard Meter Volume, m3 
Average Sampling Rate, dscfm 
Stack Pressure, inches Hg 
Moisture, % 
Moisture (at saturation), % 
Standard Water Vapor Volume, ff 
Dry Mole Fraction 
Molecular Weight-dry, Ibllb-mole 
Molecular Weight-wet, Ibllb-mole 
Stack Gas Velocity, ftls 
Stack Area, ff 
Stack Gas Volumetric flow, acfm 
Stack Gas Volumetric flow, dscfm 
Stack Gas Volumetric flow, dscmm 
lsokinetic SamDlina Ratio. % 

1.009 
1 .I27 
28.65 

135.198 
75 

-0.07 
128 

632.6 
21 .I 
6.6 

72.3 
0.84 

0.5706 
240 

0.254 

0.000352 
129.347 

3.663 
0.539 
28.64 
18.7 
15.0 

29.778 
0.850 
31.64 
29.59 
34.1 

12.57 
25,740 
18,799 

532 
102.4 

1.009 
1.219 
28.54 

140.750 
86 

-0.1 0 
126 

632.3 
23.7 
5.0 

71.3 

0.5680 
240 

0.259 

0.84 

0.000366 
131.430 

3.722 
0.548 
28.53 

18.5 
14.2 

29.762 
0.858 
31.99 
30.00 
33.7 

12.57 
25,454 
18,754 

531 
100.3 

1.009 
1.265 
28.32 

142.241 
77 

-0.1 0 
129 

61 5.2 
21 .o 
6.7 

72.3 
0.84 

0.621 0 
240 

0.250 

0.000341 
134.001 

3.794 
0.558 
28.31 
17.8 
15.4 

28.957 
0.846 
31.63 
29.53 
37.4 

12.57 
28,226 
20,250 

573 
101.7 

1.009 
I .204 
28.50 

139.396 
79 

-0.09 
128 

626.7 
21.9 
6.1 

72.0 
0.84 

0.5865 
240 

0.254 

0.00035: 
131 593 

3.726 
0.548 
28.50 

18.3 
14.9 

29.499 
0.851 
31.75 
29.71 
35.1 

12.57 
26,473 
19,268 

546 
101.5 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 29 - Metals and Particulate Matter 
. Kiln No. 2 - Scrubber A Outlet 

Page 2 of 3 

- 
RUN NUMBER M29-A-1 M29-A-2 M29-A-3 
RUN DATE I 011 6/96 1 011 7/96 1 0/18/96 Average 
RUN TIME 1510-2038 1140-1630 1100-1548 - 
EMISSIONS DATA 

Particulate Matter 
(9) Catch, grams 

(grldscf) Concentration, grldscf 

(gldscm) Concentration, gldscm 

(Ib/hr) Emission Rate, Ib/hr 
(kg/hr) Emission Rate, kg/hr 

(gr/dscf@7%) Concentration, gfldscf @ 7% 0 2  

(g/dscm@7%) Concentration, g/dscm @ 7% 0 2  

Antimony 
Catch, micrograms 

(pgldscm) Concentration, pgldscm 
pgldscm @ 7%) Concentration, pgldscm @ 7% 0 2  

(glhr) Emission Rate, glhr 

Arsenic 
(VS) Catch, micrograms 

(pgldscm) Concentration, pgldscm 

(g/hr) Emission Rate, glhr 
pgldscm @ i7%) Concentration, pg/dscm @ 7% 02  

Beryllium 
(cis) Catch, micrograms 

(pgldscm) Concentration, pg/dscm 

(g/hr) Emission Rate, glhr 
pg/dscm @ 7%) Concentration, pg/dscm @ 7% 0 2  

Cadmium 
(PS) Catch, micrograms 

(pgldscm) Concentration, pg/dscm 

(g/hr) Emission Rate, g/hr 
pgldscm @ 7%) Concentration, pg/dscm @ 7% 0 2  

Chromium 
(PS) Catch, micrograms 

(pgldscm) Concentration, pgldscm 

( g W  Emission Rate, glhr 
pg/dscm @ 7%) Concentration, pgldscm @ 7% 0 2  

0.3803 
0.0454 
0.0301 
0.104 

0.0688 
7.31 
3.32 

23.5 
6.42 
6.24 
0.205 

9.17 
2.50 
2.43 

0.0800 

38.1 
10.4 
10.1 
0.332 

3.79 
I .03 
1.01 

0.0330 

56.2 
15.3 
14.9 
0.490 

0.5850 
0.0687 
0.0455 
0.157 
0.1 04 

11.0 
5.01 

17.3 
4.65 
4.06 
0.148 

7.53 
2.02 
1.77 

0.0645 

76.6 
20.6 
18.0 
0.656 

19.4 
5.21 
4.56 
0.166 

53.9 
14.5 
12.7 
0.461 

0.41 13 
0.0474 
0.0314 
0.108 

0.0717 
8.22 
3.73 

11.4 
3.00 
2.94 
0.103 

4.77 
1.26 
1.23 

0.0432 

63.2 
16.7 
16.3 
0.573 

5.82 
1.53 
1.50 

0.0528 

27.9 
7.35 
7.20 
0.253 

0.4589 
0.0538 
0.0356 
0.123 

0.081 5 
8.86 
4.02 

17.4 
4.6! 
4.4' 

Q.15; 

7.ft 
1.9: 
1.8' 

0.062( 

59.3 
$5.9 
24.8 
0.52( 

9.6;; 
2.5! 
2.3! 

0.084( 

46.0 
12.4 
21.6 
0.40; 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - APG Lime Company 
US EPA Test Method 29 - Metals and Particulate Matter 

Kiln No. 2 - Cooler Stack 
Page 3 of 3 

RUN NUMBER M29-A-1 M29-A-2 M29-A-3 
RUN DATE I011 6/96 1 0/17/96 10/1%/96 Average 
RUN TIME 151 0-2038 1140-1630 1100-1548 

EMISSIONS DATA - Continued 

Cobalt 
(PS) Catch, micrograms 

(pgldscm) Concentration, pgldscm 

(g/hr) Emission Rate, glhr 
pg/dscm @ 7%) Concentration, pg/dscm @? 7% 0 2  

w 
(PS) Catch, micrograms 

(vg/dscm) Concentration, pg/dscm 

Whr) Emission Rate, ghr 
pgldscm @? 7%) Concentration, pg/dscm @? 7% 0 2  

Manganese 
(PS) Catch, micrograms 

(pg/dscm) Concentration, pg/dscm 

(glhr) Emission Rate, g/hr 
pgldscm @ 7%) Concentration, pgldscm @? 7% 0 2  

Mercurv 
(Wl) Catch, micrograms 

(pgldscm) Concentration, pgldscm 

(glhr) Emission Rate, glhr 
pgldscm @? 7%) Concentration, pgldscm Q 7% 0 2  

Nickel 
(IJg) Catch, micrograms 

(pgldscm) Concentration, pg/dscm 

( g W  Emission Rate, g/hr 
pgldscm @? 7%) Concentration, pg/dscm @? 7% 0 2  

Selenium , 

(w )  Catch, micrograms 
(pgldscm) Concentration, pg/dscm 

pg/dscm @ 7%) Concentration, pgldscm @? 7% 0 2  

38.4 
10.5 
10.2 
0.335 

74.2 
20.3 
19.7 
0.647 

78.4 
21.4 
20.8 
0.684 

10.2 
2.78 
2.71 

0.0889 

95.9 
26.2 
25.5 
0.836 

194 
53.0 
51.5 

56.4 
15.2 
13.2 
0.483 

158 
42.5 
37.1 
I .35 

I99 
53.5 
46.7 
1.70 

6.28 
1.69 
1.48 

0.0538 

85.7 
23.0 
20.1 
0.734 

106 
28.5 
24.9 
0.908 

63.6 
16.8 
16.4 
0.577 

44.4 
11.7 
11.5 

0.403 

76.1 
20.1 
19.6 
0.690 

6.99 
1.84 
I .80 

0.0634 

67.9 
17.9 
17.5 

0.616 

74.1 
19.5 
19.1 
0.672 

52.8 
14.q 
13.3 
0.46! 

92.2 
24.8 
22.8 
0.80' 

118 
31.6 
29.1 
1 .o: 

7.82 
2.10 
2.00 

0.068; 

83.2 
22.4 
21 .O 
0.721 

125 
33.7 
31.8 

(glhr) Emission Rate, g/hr I .69 ~- 1 .Oh 



1. Dry mlcculrr wight  o f  r u c k  gas. 
1 b l l  b-aoic. 

Hi O . U O  (I C o t )  O . Z O  (Z 021 

+ 0.280 [It R t  * ‘L t o )  * 

5- = 

1 I 

1 I ’  I 
I I 1 



EMISSION CALCULATIONS* 
31lt TEST NO. . .  

I I RUN 1 I RUN 2 
I 

,< 
8 .  S t a c k  gar volumctric f low ra te  a t  stack 

conditions, acfm 
7 I 
L 

Q, 8 0.3272 x Y, x 0, = 

9. Dry stack gas volwetrfc flow rate a t  
standard condi tlonr , dscfin 

x I Qssrd'drcfm 
I/ MR, in9 10. Concentration, gr/dscf 

c, a 0.0L541(y_). Xn 

Ita 

dscf 
F I k t d  

12. Mass emission rite. Ib/h 1 E. I b / h  
5 p L a )  E = (8.573 & 10") x C,. 

%a = 

b)  E (1.532 x lo-') ~t ppm 

x n W x q  
5 tu 

'Conti nuat ion of isoki net ic  calculations 

RUN 3 

3a, 23- I '  

r -- 

. 



Appendix D. 1.3 

Kiln No. 2 - Scrubber “B” 





Circular Stack Method 1 Calculation Results 
Date: 11/01/96 Time: 16:35:58 - 

Facility: EASTERN RIDGE LIME 
Source ID: KILN NO. 2 

Source Name: SCRUBBER 'B' 
Date: 10/14/96 

Calculated By: MARC HAMILTON 

- 8 
9 
10 - 
11 - 
12 - 

Traverse Point Type: Sample - M5 
Inside of far wall to outside of nipple: 51 114 (inches) 

Nipple Length: 3 114 (inches) 
Distance from Upstream Disturbance: 142 even (inches) 

Distance from Downstream Disturbance: 98 even (inches) 
Number of ports: 2 ports at 90 degrees 

0.750 48 even 36 even 3 114 39 114 
0.823 48 even 39 112 3 114 42 314 
0.882 48 even 42 5/16 3 114 45 9/16 
0.933 48 even 44 1311 6 3 114 48 1116 
0.979 48 even 47 even 3 114 50 114 

Inside Diameter: 48.0000 (inches) 
Upstream Duct Diameters: 2.95 

Downstream Duct Diameters: 2.04 
Mininum Traverse Points: 24 



Method 3 Calculation Results 
Date: 12/16/96 Time: 15:39:18 

Facility: EASTERN RIDGE LIME 
Source ID: KILN NO. 2 

Source Name: SCRUBBER 'B' 

Operators: F. MEADOWS 
Date: 1011 6/96 Time: 1510 Run: 3B-1 

N2 (%I 
Calculated Dry 

Molecular Weight 
(Ibllb-mole) 

I I 

73.30 73.20 73.30 

31.35 31.35 31.34 

Sample Type: Multipoint Integrated 
Analytical Method: Orsat 

Ambient Temperature: 70 (OF) 

I 

0.00 J Variation from 
Mean 

, -- 

0.00 J 0.01 d 

I C02(%) 1 19.00 I 19.00 I 18.90 I 
I 7.70 I 7.80 I 7.80 I 

1 co (%) I 0.00 I 0.00 I 0.00 1 
Average Calculated 

Dry Molecular Weight 
( Average of three readings ) 

31.35 Ibllb-mole 

NOTE: Zero values are nondetectable 



Method 3 Calculation Results 
Date: 12/16/96 Time: 15:41:26 

Source ID: KILN NO. 2 
Source Name: SCRUBBER 'B' 

Date: 1 0/17/96 
Operators: F. MEADOWS 

Time: 11:40 Run: 38-2 

c02 (76) t- 0 2  (96) 

Sample Type: Multipoint Integrated 

Ainalytical Method: Orsat 
Ambient Temperature: 70 (OF) 

20.00 20.10 20.00 

7.70 7.70 7.80 

CC) (46) t- Nip (96) 

~ ~~~ 

0.00 0.00 0.00 

72.30 72.20 72.20 

CalcuEd Dry 
Molecular \Weight 31.51 31.52 31.51 

Average Calculated 
Dry Molecular Weight 
( Average of three readings 1 

31 S I  Ibllb-rnde 

0.00 J Meain 

NOTE: Zlem values are nondetectable 

0.01 J 0.00 d 



r 
Facility: EASTERN RIDGE LIME 

Source ID: KILN NO. 2 
Source Name: SCRUBBER 'B' 

Operators: F. MEADOWS 
Date: 1011 8/96 Time: 11:OO Run: 3B-3 

Sample Type: Multipoint Integrated 
Analytical Method: Orsat 

Ambient Temperature: 70 (OF) 

c 0 2  (%) 19.70 19.80 19.70 

0 2  ("/I 7.60 7.50 7.60 

eo (%) 0.00 1 0.00 1 0.00 1 
72.70 72.70 72.70 

Molecular Weight 31.46 31.47 31.46 
(Ibllb-mole) 

I I 

0.00 J 0.01 J 0.00 \I Variation from 
Mean 

Average Calculated 
Dry Molecular Weight 
( Average of three readings ) 

31.46 Ibllb-mole 

... 

NOTE: Zero values are non-detectable 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDlCDF 
Kiln No. 2 - Scrubber B Outlet 

Page 1 of 6 

M23-B1 M23-B2 M23-B3 
RUN DATE 1 011 6/96 1011 7/96 1011 8/96 Average 
IRUN TIME 151 1-2027 1140-1630 1 100-1 540 

MWSURED DATA 

IMetler Box Correction Factor, Y 
Avg Meter Orifice Pressure, in. H20 
Barometric Pressure, in. Hg 
Sample Volume, ff 
Average Meter Temperature, "F 
!3Uac:k Static Pressure, in. H20 
Average Stack Temperature, "F 
Condensate Collected, ml 
Carbon Dioxide content, % by volume 
Oxygen content, % by volume 
Nitrogen content, % by volume 
Pitot Tube Coefficient 
Avg Sqrt Delta P, (in. H20)% 
Sample Time, min 
Nozzle Diameter, in. 

CALCULATED DATA 

I4oz;zle Area, ft* 
Standard Meter Volume, dscf 
Standard Meter Volume, dscm 
Average Sampling Rate, dscfrn 
Stack Pressure, in. Hg 
Moisture, % by volume 
Moisture (at saturation), % 
Standard Water Vapor Volume, ff 
Dry IMole Fraction 
IWsIecular Weightdry, Ib/lb-mole 
Mole!cular Weight-wet, Ib/lb-mole 
Stack Gas Velocity, Ws 
Stack Area, ff 
Stack Gas Volumetric flow, acfm 
Stack Gas Volumetric flow, dscfm 
Stack Gas Volumetric flow, dscmm 
Isokinetic SamDlina Ratio. YO 

1.003 
2.292 
28.65 

187.909 
94 

-0.06 
135 

783.0 
19.0 
7.8 

73.2 
0.84 

0.363 
240 

0.375 

0.000767 
172.998 

4.873 
0.721 
28.65 

17.6 
17.8 

36.856 
0.82 

31.35 
29.01 

22.1 
12.57 

16,653 
1 1,667 
330.4 
101.3 

1.003 
0.808 
28.54 

116.621 
95 

0.05 
131 

41 5.4 
20.0 
7.7 

72.3 
0.84 

0.312 
240 

0.310 

0.000524 
106.346 

2.996 
0.443 
28.54 

15.5 
16.3 

19.553 
0.84 

31.51 
29.41 

18.8 
12.57 

14,168 
10,192 
288.6 
104.3 

1.003 
1.476 
28.30 

151.944 
8f  

0.12 
134 

614.4 
19.7 
7.6 

72.7 
0.84 

0.425 
240 

0.310 

0.000524 
141.244 

3.979 
0.589 
28.31 

17.0 
17.6 

28.920 
0.83 

31.46 
29.17 

25.9' 
12.57 

19,538 
13,633 
386.0 
103.5 

1 .a33 
t .ti25 
28.50 

252.158 
90 

Q-84 
133 
6W. 3 

49.6 
7.7 

72.7 
0.84 
0-367 

240 
0-332 

O.OOOGO5 
"tQ.tQ6 

3.949 
0-584 
2&SQ 
36.7 
37.3 

28-4-43 
Q.83 

31.44 
2920 
22.3 

212.57 
36,783 
Z %,%31 
335.0 
1 m.0 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Campany 

I 

RUN NUMBER M23-B 1 M23-82 M23-83 
RUN DATE 10/16/96 1011 7/96 10/18/96 Average 

I 

RUN TIME 151 1-2027 1140-1630 1 100-1 540 

I 

- 

b EMISSIONS DATA 

DIOXI NS: 

2378 TCDD 
(ng) Catch, ng 

(ng/dscm) Concentration, ngldscm, as measured 
(pg/hr) Emission Rate, pglhr 

Total TCDD 
(ng) Catch, ng 

(ngldscm) Concentration, ngldscm, as measured 
(pglhr) Emission Rate, pg/hr 

12378 PeCDD 
(ng) Catch, ng 

(ngldscm) Concentration, ngldscm, as measured 
(pglhr) Emission Rate, pglhr 

(ng) Catch, ng 
(ngldscm) Concentration, ngldscm, as measured 

(vg/hr) Emission Rate, pg/hr 

123478 HxCDD 
(ng) Catch, ng 

(ngldscm) Concentration, ngldscm, as measured 
(pg/hr) Emission Rate, pg/hr 

123678 HxCDD 
0%) Catch, ng 

(ngldscm) Concentration, ngldscrn, as measured 
(uglhr) Emission Rate, pglhr 

(0.010) 
(0.002 1) 
(0.0407) 

0.20 
0.041 
0.81 

(0.020) 
(0.0041 ) 

(0.08) 

0.080 
0.016 
0.33 

(0.020) 
(0.0041) 
(0.08 1 ) 

(0.020) 
(0.0041) 
(0.081) 

(0.010) 
(0.0033) 
(0.0578) 

0.27 
0.090 

1.6 

(0.020) 

(0.12) 
(0.0067) 

0.090 
0.030 
0.52 

(0.020) 
(0.0067) 

(0.12) 

(0.020) 

(0.12) 
(0.0067) 

(0.010) 
(0.0025) 
(0.0582) 

0.61 
0.15 
3.6 

(0.0080) 
(0.0020) 

(0.05) 

0.12000 
0.030 
0.70 

(0.030) 
(0.0075) 

(0.17) 

(0.020) 

(0.12) 
(0.0050) 

i 
0.000 O.Oo0 1 - 

I 
0.095, I1 

2.0 I 
0.00 1 

0.000 

0.36 

I 

0.001 

O.OoI I I 
0.026 I 
0.51 ~ 

I 
0.00, I r -  

0. O.OO OOT I 
I 

0.00 
0.00 I 

( ) Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
{ }  Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages. 

, ~ .  

r , 



c 
Summary of Stack Gas Parameters and Test Results 

Lime Manufacturing Emission Test - Eastern Ridge Lime Company 
US EPA Test Method 23 - CDDICDF 

Kiln No. 2 - Scrubber B Outlet 
Page 3 of 6 

R G  NUMBER M23-61 M23-82 M23-03 
RUN DATE 1011 6/96 1011 7/96 10/18/96 Average 
RUN - TIME 151 1-2027 1 140-1630 1 100-1 540 I 
EMISSIONS DATA -Continued 

DIIOXINS - Continued 

- lXaB9 HxCDD 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pglhr 

Tiotal HxCDD 
Catch, ng 
Concentration, ng/dscm, as measured 
Emission Rate, pg/hr 

- 1:Wi78 HpCDD 
Catch, ng 
Conclentration, ngldscm, as measured 
Emission Rate, pglhr 

Total HDCDD 
Catchi, ng 
Concentration, ngldscm, as measured 
Emission Rate, pg/hr 

Oicta CDD 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pglhr 

Total CDD 
Catch, ng 
Concentration, ng/dscm, as measured 
Emission Rate, pg/hr 

(0.020) 
(0.0041) 
(0.08) 

0.20 
0.041 
0.81 

0.050 
0.01 0 
0.20 

0.090 
0.01 8 
0.37 

0.34 
0.070 
1.4 

0.91 
0.19 
3.7 

(0.020) 

(0.12) 
(0.0067) 

0.12 
0.040 
0.69 

0.030 
0.01 0 
0.17 

0.050 
0.017 
0.29 

(0.090) 
(0.030) 
(0.52) 

0.53 
0.18 
3.1 

(0.020) 

(0.12) 
(0.0050) 

0.13 
0.033 
0.76 

0.040 
0.01 0 
0.23 

0.040 
0.010 
0.23 

(0.34) 
{ 0.085) 

(2.01 

0.90 
0.23 
5.2 

0.00 
0.00 
0.00 

0.15 
0.038 
0.75 

0.m0 
0.010 
0.20 

0.060 
0.015 
0.30 

0.34 
0.070 
1.4 

0.78 
0.20 
4.0 

( ) Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
Estimated Maxirnum Possible Concentration. EMPC values are not included in totals or averages. 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDKDF 
Kiln No. 2 - Scrubber B Outlet 

Page 4 of 6 

RUN NUMBER M23-B1 M23-82 M23-83 
RUN DATE 10/16/96 1 0/17/96 10/18/96 Average 
RUN TIME 151?-2027 1 140-1 630 1 100-1 540 

EMISSIONS DATA 

FURANS 

a F  
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pg/hr 

Total TCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, Vglhr 

12378 Pe CDF 
Catch, ng 
Concentration, ng/dscm, as measured 
Emission Rate, pg/hr 

23478 PeCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pg/hr 

Total PeCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pglhr 

123478 HxCDF 
Catch, ng 
Concentration, ngldscm, as measured 

0.040 
0.0082 

0.16 

1.4 
0.29 
5.7 

0.02 
0.0041 
0.081 

0.030 
0.0062 

0.12 

0.43 
0.088 

1.7 

0.04 
0.0082 

0.020 
0.0067 

0.12 

0.37 
0.12 
2.1 

(0.01) 
(0.0033) 
(0.058) 

(0.010) 
(0.0033) 
(0.058) 

0.060 
0.020 
0.35 

0.02 
0.0067 

Emission Rate. ualhr 0.16 . 0.12 

0.040 
0.0101 

0.23 

1.2 
0.30 
7.0 

(0.01) 
(0.0025) 

(0.058) 

(0.010) 
(0.0025) 
(0.058) 

0.26 
0.065 
I .5 

0.03 
0.0075 

0.17 

0.033 
0.0083 

0.17 

1.0 1 1  

0.24 ,--- 
I 

4.9 ~ 

0.02 ,.- 

0.0041 I 
0.081 .- 

" I 4.. 

0.25, I" 1? 

0.058 
1.2 .I 

0.0075- 0.03 1- --, 

0.15 

,-'p 
( ) Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
{ } Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages. 



c- 
Summary of Stack Gas Parameters and Test Results 

Lime Manufacturing Emission Test - Eastern Ridge Lime Company 
US EPA Test Method 23 - CDDKDF 

Kiln No. 2 - Scrubber 6 Outlet 
Page 5 of 6 

I 
I 

RUNNUMBER M23-61 M23-B2 M23-B3 
1011 7/96 10/18/96 Average RUN DATE 1 0/16/96 I RUN _. TIME 151 1-2027 1 140-1 630 1 100-1 540 

ElMlSSlONS DATA - Continued 

FURANS - Continued 

1236‘8 HxCDF 
Ciatchl, ng 
Concentration, ngldscm, as measured 
Emission Rate, vglhr 

23465’8 HxCDF 
Catch, ng 
Concentration, ng/dscrn, as measured 
Emisaian Rate, pglhr 

- 1237819 HxCDF 
Catch, ng 
concentration, ng/dscm, as measured 
Ennission Rate, pg/hr 

Total tixCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Eniiss,ion Rate, pglhr 

- 1234678 HDCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, pglhr 

12:347159 HDCDF 
Catch, ng 
Concentration, ngldscm, as measured 
Emission Rate, ug/hr 

0.020 
0.0041 
0.081 

0.020 
0.0041 
0.081 

(0.020) 
(0.004 1 ) 
(0.081) 

0.16 
0.033 
0.65 

0.070 
0.014 
0.28 

0.010 
0.0021 
0.041 

0.0060 
0.0020 
0.035 

(0.010) 
(0.0033) 
(0.058) 

(0.020) 
(0.0067) 

(0.116) 

0.060 
0.020 
0.35 

(0.020) 

(0.12) 
(0.0067) 

(0 * 020) 
(0.0067) 

(0.12) 

0.0080 
0.0020 
0.047 

(0.01 0) 
(0.0025) 
(0.058) 

(0.020) 
(0.0050) 
(0.1 16) 

0.050 
0.013 
0.29 

0.030 
0.0075 

0.17 

(0.030) 
(0.0075) 

(0.17) 

0.011 
0.0027 
0.054 

0.02c 
0.0041 
0.081 

0.oc 
0.0c 
0.oc 

0.09c 
0.022 
0.4: 

0.05C 
0.01 1 

0.22 

0.01c 
0.0021 
0.041 

4 Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
{, Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages. 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDlCDF 
Kiln No. 2 - Scrubber B Outlet 

Page 6 of 6 

RUN NUMBER M23-61 M23-62 M23-63 
RUN DATE 10/16/96 10/17/96 1011 8/96 Average 
RUN TIME 1511-2027 1 140-1 630 I 100-1 540 

EMISSIONS DATA - Continued 

FURANS+B216 - Continued 

Total HUCDF 
Catch, ng 0.080 (0.020) 0.030 0.055 

Emission Rate, pg/hr 0.33 (0.12) 0.17 0.25 
Concentration, ng/dscm, as measured 0.016 (0.0067) 0.0075 0.01 2 

Octa CDF 
Catch, ng 0.060 (0.020) 0.060 0.060 
Concentration, ngldscm, as measured 0.012 (0.0067) 0.015 0.014 
Emission Rate, yg/hr 0.24 (0.12) 0.35 0.30 

Total CDF 
Catch, ng 2.1 0.49 1.6 1.4 
Concentration, ngldscm, as measured 0.42 0.16 0.39 0.33 I 1 

6-8 I-: Emission Rate, pg/hr 8.3 2.8 9.1 

Total CDD + CDF 1 
\ 

Catch, ng 3.0 I .o 2.5 2.2 1 
Concentration, ngldscm, as measured 0.61 0.34 0.62 0.52 -7 

(pg/hr) Emission Rate, pg/hr 12 5.9 14 I 1  4 

( ) Not Detected. Value shown is the detection limit for that sample. ND values are not included in totals or averages. 
{ } Estimated Maximum Possible Concentration. EMPC values are not included in totals or averages. 



CDDICDF Corrected Stack Gas Concentrations and 2378 TCDD Toxic Equivalent Concentrations 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 23 - CDDlCDF 
Kiln No. 2 - Scrubber B Outlet 

r- CONCENTRATION I I 2378 TOXIC EQUIVALENCIES 
(ngldscmm, adjusted to 7% 02) 2378-TCDD (ngldscmm, adjusted to 7% 02) 

.JN NUMBER M23-BI M23-B2 M23-83 Toxic M23-Bl M23-82 M23-63 
I- 

W N  DATE 10/16/96 1Ol17196 10118l96 Average Equivalent 10116196 10117/96 10118196 Average 
151 1-2027 1140-1630 1100-1540 Factor 151 1-2027 1140-1630 1100-1540 - .IN TIME 

OXINS: 

'778 TCDD 
)tal TCDD 

12378 PeCDD 
rota1 PeCDD 

3478 HxCDD 

123789 HxCDD 
tal HxCDD 
34678 HpCDD 

rota1 H ~ C D D  
'i :ta CDD 

Qai CDD 

i ~3678 HxCDD 

BRANS 

.+78 TCDF 
rota1 TCDF 

378 PeCDF 
478 PeCDF 

rota1 PeCDF 
'-3478 HxCDF 

3678 HxCDF 
234678 HxCDF 
1?3789 HxCDF 

bal HxCDF 

1234789 HpCDF 
I :alHpCDF 

ta CDF 
Total CDF 
r 'a1 CDD + CDF 

1~34678 HpCDF 

(0.0022) 
0.044 

(13.0044) 
0.017 

(0.0044) 
(0.0044) 
(0.0044) 
0.044 
0.01 1 
0.020 
0.074 
0.20 

0.0087 
0.30 

0.0044 
0.0065 
0.094 

0.0087 
0.0044 
0.0044 
(0.0044) 

0.035 
0.014 

Cl.0022 
0.01 7 
0.013 
0.45 
0.64 

(0.0035) 
0.095 

(0.0070) 
0.032 

(0.0070) 
(0.0070) 
(0.0070) 

0.042 
0.01 I 
0.018 

(0.032) 
0.19 

0.0070 
0.13 

(0.0035) 
(0.0035) 

0.021 
0.0070 
0.0021 

(0.0035) 
(0.0070) 

0.021 
(0.0067) 
(0.0070) 
(0.0070) 
(0.0070) 

0.17 
0.36 

(0.0026) 
0.160 

(0.002 1) 
0.032 

(0.0079) 
(0.0053) 
(0.0053) 

0.034 
0.01 1 
0.01 1 

(0.089) 
0.24 

0.01 1 
0.32 

(0.0026) 
(0.0026) 

0.068 
0.0079 
0.0021 
0.0026 
(0.0053) 

0.013 
0.0075 
(0.0079) 
0.0079 
0.016 
0.41 
0.65 

0.000 
0.10 

0.0000 
0.027 
0.000 
0.000 
0.000 
0.04 

0.01 1 
0.016 
0.074 
0.21 

0.0087 
0.25 

0.0044 
0.0065 
0.061 

0.0079 
0.0029 
0.0035 
0.000 
0.023 
0.01 1 

0.0022 
0.013 
0.014 
0.34 
0.55 

1 .ooo 

0.500 

0.100 
0.100 
0.100 

0.010 

0.001 

0.100 

0.050 
0.500 

0.100 
0.100 
0.100 
0.100 

0.010 
0.010 

0.001 

(0.0022) 

(0.0022) 

(0.00044) 
(0.00044) 
(0.00044) 

0.0001 1 

0.000074 

0.00087 

0.00022 
0.0033 

0.00087 
0.00044 
0.00044 
(0.00044) 

0.00014 
0.000022 

0.000013 

(0.004) (0.003) 

(0.004) (0.001 1) 

(0.00070) (0.000?9} 
(0.00070) (0.00053) 
(0.00070) (0.00053) 

0.0001 1 0.0001 I 

{0.000032} (0.0000891 

0.00070 

(0.0001 8)  
(0.001 8)  

0.00070 
0.0002 1 
(0.00035) 
(0.00070) 

(0.000067) 
(0.000070) 

(0.0000070) 

0.001 d 

(0.00013~ 
(0.0013) 

0.00079 
0.00022 
0.00026 
(0.00053) 

0.00008 
(0.000079) 

0.00001 8 

0.W 

0.00q 

a.000 
a000 
0.WQ 

o.ooQ1 t 

0.000074 

0.00087 

0.00022 
O.Qo33 

U.OQO79 
0.00029 
0.00035 
aow 

0.0eM)tl 
o.om22 

0. WOO14 



4.  Dry mleculrr n i g h t  o f  s u c k  gas. 
1 b/ l  b-le. 

nd ' 0.440 (Z t o 2 )  0.320 ( f  02) 

0.280 ( 2  M2 'I CO) = 



i 

EM1 SSION CALCUIAT IONSf 
TEST NO. . .  5 ITE 

P 

I I RUN 1 1 RUN 2 I RUN 3 I I I I 

4 Mn, me 10. Cancentration, gr/dscf 
, 

V , dscf  F ms td 

Z C,, gr/dscf 
. .  

Mi, 7 b/lb-mole 
L -, - 1 A A  11. Concentration, ppm 

4 ppm=---cC 5 595 x 10 = I ‘  I 1 1 5, s 3 6  P P  
1%. nass emission rate. lb lh  

5 p 
5/ a )  E - (8.573 x lo-’) x C,. 

8 

. .  

E, l b / h  

- 
*ContSnuation of i soki n e t k  ea1 culations 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 29 - Metals and Particulate Matter 
Kiln No. 2 - Scrubber B Outlet 

Page I of 3 

RUN NUMBER M29-6-1 M29-6-2 M29-5-3 
RUN DATE I 011 6/96 1011 7/96 1011 8/96 Average 
RUN TIME 1514-2037 1140-1630 1 100-1 550 

MEASURED DATA 

Meter Box Correction Factor, Y 
Avg Meter Orifice Pressure, in. H20 
Barometric Pressure, in. Hg 
Sample Volume, ft5 
Average Meter Temperature, O F  
Stack Static Pressure, in. H20 
Average Stack Temperature, OF 
Condensate Collected, ml 
Carbon Dioxide content, % by volume 
Oxygen content, % by volume 
Nitrogen content, % by volume 
Pitot Tube Coefficient 
Avg Sqrt Delta P, (in. H20)% 
Sample Time, min 
Nozzle Diameter, in. 

CALCULATED DATA 

Nozzle Area, square feet 
Standard Meter Volume, fP 
Standard Meter Volume, m3 
Average Sampling Rate, dscfm 
Stack Pressure, inches Hg 
Moisture, % 
Moisture (at saturation), % 
Standard Water Vapor Volume, ff 
Dry Mole Fraction 
Molecular Weight-dry, Ib/lb-mole 
Molecular Weight-wet, Ibllb-mole 
Velocity, Ws 
Stack Area, ftz 
Stack Gas Volumetric flow, adm 
Stack Gas Volumetric flow, dscfm 
Stack Gas Volumetric flow, dscmm 

I .003 
2.004 
28.65 

187.128 
94 

-0.06 
135 

776.9 
19.0 
7.8 

73.2 

0.3587 
240 

0.378 

0.84 

0.00078 
172.068 

4.872 
0.717 
28.65 
17.5 
18.2 

36.569 
0.825 
31.35 
29.01 
21.8 

12.57 
16,444 
11,510 

326 

1.003 
0.670 
28.54 

97 
0.05 
130 

390.4 
20.0 
7.7 

72.3 
0.84 

0.3028 
240 

0.310 

109.837 

0.00052 
99.783 
2.826 
0.416 
28.54 

15.6 
16.0 

18.376 
0.844 
31.51 
29.41 

18.2 
12.57 

13,754 
9,907 

281 
lsokinetic Sampling Ratio, % 100.5 100.7 

1.003 
1.043 
28.30 

132.495 
85 

0.12 
133 

520.7 
19.7 
7.6 

72.7 
0.84 

0.3745 
240 

0.31 0 

0.00052 
122.085 

3.457 
0.509 
28.31 

16.7 
17.5 

24.509 
0.833 
31.46 
29.21 

22.8 
12.57 

17,185 
12,044 

341 
101.3 

I .003 
1.239 
28.50 

143.153 
92 

0.04 
133 

562.7 
19.6 
7.7 

72.7 
0.84 

0.3454 
240 

0.333 

0.00061 
131.312 

3.718 
0.547 

16.6 
17.2 

0.834 
31.44 
29.21 
20.9 

12.57 
15,795 
11,153 

316 
100.8 

28.50 

26.485 



~ 

Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 29 - Metals and Particulate Matter 
Kiln No. 2 - Scrubber B Outlet 

Page 2 of 3 

- 
RUN NUMBER M29-B-1 M29-B-2 M29-B-3 
RUN DATE 1011 6/96 1 011 7/96 1 011 8/96 Avefage 

EiMISSlONS DATA 

FWN TIME 1514-2037 1140-1630 1100-1550 

- Particulate Matter 
(9) Catch, grams 

(grldscf) Concentration, gr/dscf 

(g/dscm) Concentration, g/dscm 

(Ib/hr) E:mission Rate, lblhr 
(kg/hr) Emission Rate, kg/hr 

:gr/dscf@7K) Concentration, gfldscf @! 7% 0 2  

g/dscm@7%) Concentration, g/dscm @ 7% 0 2  

Antimony 
(pg) Catch, micrograms 

(pg/dscm) Concentration, pgldscm 

(glhr) EImission Rate, glhr 
ig/dscm @ 7% Concentration, pg/dscm @ 7% 02  

- Axsenic 
(pg) Catch, micrograms 

(pg/dscm) C:oncentration, pg/dscm 

(glhr) Emission Rate, glhr 
:g/dscm @ 7% C,oncentration, pg/dscm @ 7% 02 

Beryllium 
(pg) Catch, micrograms 

(pg/dscm) Concentration, pg/dscm 

(glhr) Emission Rate, g/hr 
ig/dscm @ 7'% Concentration, pgidscm @ 7% 02 

Cadmium 
(pg) Catch, micrograms 

(pg/dscm) Concentration, pg/dscm 

(glhr) Elmission Rate, ghr 
igldscm @ 7% Concentration, pg/dscm @ 7% 02 

Chromium 
(pg) Catch, micrograms 

(pg/dscm) C'oncentration, pg/dscm 
'g/dscrn @ 7% Concentration, pgldscm @ 7% 0 2  

0.3619 
0.0325 
0.0215 
0.0743 
0.0493 

3.20 
1.45 

18.0 
3.69 
3.92 

0.0722 

7.35 
1.51 
1.60 

0.0295 

54.2 
11.1 
11.8 
0.21 8 

9.67 
1.98 
2.1 1 

0.0388 

37.9 
7.78 
8.25 

(alhr) Emission Rate. alhr 0.152 

0.3491 
0.0540 
0.0360 
0.124 

0.0824 
4.58 
2.08 

16.7 
5.91 
6.22 

0.0995 

5.90 
2.09 
2.20 

0.0351 

46.8 
16.6 
17.4 
0.279 

13.3 
4.71 
4.96 

0.0792 

47.3 
16.7 
17.6 
0.282 

0.2988 
0.0378 
0.0253 
0.0864 
0.0578 

3.90 
I .77 

10.8 
3.12 
3.26 

0.0639 

3.56 
1.03 
1.08 

0.021 1 

58.2 
16.8 
17.6 
0.344 

4.74 
1.37 
1.43 

0.0281 

24.2 
7.00 
7.32 

0.3366 
0.0414 
8.0278 
0.0948 
0.063'3 

3-90 
'1 .n 

3 5.; 
4.24 
4.4 

0.078: 

5.& 
1 .Y 
? .E 

W 2 H  

53.1 
$4.8 
15.6 
0.281 

9.2k 
2.6s 
2.81 

0 . M i  

362 
30.: 
t Z . 1  

0. 1 9; . "  0.143 - 1- , 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 29 - Metals and Particulate Matter 
Kiln No. 2 - Scrubber B Outlet 

Page 3 of 3 

RUN NUMBER M29-B-1 M29-6-2 M29-6-3 
RUN DATE 1011 6/96 1011 7/96 10/18/96 Average 

EMISSIONS DATA - Continued 

RUN TIME 1514-2037 1 140-1 630 I 100-1 550 

C M  
(pg) Catch, micrograms 

(pgldscm) Concentration, pgldscm 

(glhr) Emission Rate, g/hr 
gldscm @ 7% Concentration, pg/dscm @ 7% 02 

Lead 
(pg) Catch, micrograms 

(pg/dscm) Concentration, pgldscm 

(g/hr) Emission Rate, glhr 
g/dscm @ 7% Concentration, pgldscm @ 7% 02 

Manaanese 

(pgldscm) Concentration, pg/dscm 

(glhr) Emission Rate, g/hr 

(pg) Catch, micrograms 

gldscm @ 7% Concentration, pgldscm @ 7% 02  

Mercurv 
(pg) Catch, micrograms 

(pg/dscm) Concentration, pg/dscm 

(glhr) Emission Rate, glhr 
ig/dscm @ 7% Concentration, pgldscm @ 7% 02 

Nickel 
(pg) Catch, micrograms 

(pgldscm) Concentration, pgldscm 

(glhr) Emission Rate, glhr 
igldscm @ 7% Concentration, pgldscm @? 7% 0 2  

Selenium 
(pg) Catch, micrograms 

(pg/dscm) Concentration, pgldscm 
igldscm @ 7% Concentration, pgldscm @? 7% 02 

71.6 
14.7 
15.6 
0.287 

69.3 
14.2 
15.1 
0.278 

44.1 
9.05 
9.60 
0.177 

13.6 
2.79 
2.96 

0.0546 

78.1 
16.0 
17.0 
0.313 

227 
46.6 
49.4 

45.1 
16.0 
16.8 
0.269 

149 
52.7 
55.5 
0.888 

174 
61.6 
64.8 
1.04 

6.36 
2.25 
2.37 

0.0379 

76.0 
26.9 
28.3 
0.453 

110 
38.9 
41 .O 

56.7 
16.4 
17.1 
0.336 

47.1 
13.6 
14.2 
0.279 

73.6 
21.3 
22.3 
0.436 

6.87 
I .99 
2.08 

0.0407 

65.2 
18.9 
19.7 
0.386 

87.4 
25.3 
26.4 
0.5T7 

, 57.8 
15.7 
16.5 
0.297 

88.5 
26.9 
28.3 
0.482 

97.2 
30.6 
32.2 
0.550 

8.94 
2.34 
2.47 

0.0444 

73.1 
20.6 
21.7 
0.384 

141 
36.9 

(slhr) Emission Rate, glhr 0.91 1 0.655 0.695 



5- = L r  +(*) 



EM1 S S I O N  CALCULAT IONSf 

I 

Y P  
5.595 lo4 

i? 8 %  x C S  = Pum = 

12. Has emission rate, Ib/h 

a )  E (8.573 x lo-’) x t, .  
x 0,  8 

= t t d  

b)  E (1.532 x lo-’) x dpm 

X H w X Q  8 

t t d  

” I 
PPm 1 I . I  1 

E, I b / h  I 

- 

*Conti nuat Son of isoki net i c  ea1 cu 1 a tions 
I ? 



Appendix Del A 





Eastern Ridge Lime Company 
Kiln No. 2 Inlet to Scrubbers 

October 16,1996 

Direct Calibration 

49.72 ppm 48.80 50.80 
87.86 ppm 84.00 

Correlation 0.9999234 Correlation 0.999919 

Intercept 1.0869601 Intempt 0.285829 

I 87.86 ppm 

Sampling System Bias 
0.80% 
0.80% 
2.00% 

88.00 
Calibration Error 

Calibration E m  

1.20% 
2.17% 

87.86 ppm 

1320 

0.0 ppm 
30.04 ppm 31.20 
49.72 ppm 51.20 

80.00 
Calibration Error 

1 4 9  

15:08-1315 
15:15-1530 
1330-1545 
15:45-16:06 
16:0616:21 

16:36-1651 

17:0617:21 

16:21-16:36 

16:51-17:06 

0.80% 
1.30% 

Correlation 0.9999027 
Slope 0.9928036 

PostCal Drifl 
1.20 0.40% 
51.20 0.00% 

3.8 
4.1 
4.1 
4.5 
4.6 
4.7 
4.5 
4.0 
3.4 

PostCal Drift 
17:20 2.40 1.60% 

29.20 2.00% 
46.80 4.40% 

0.0 ppm 
30.04 ppm 29.20 
49.72 ppm 46.80 

17:3%17:45 
1745-18:OO 
18:oO.18:15 
18: 151 8:30 
18:3!%1845 

0.31% 
0.67% 

Cwrrlation 0.999973 
0.883375 

IntSnept 2.582146 

A 9  
4.5 
4.2 
4.1 
3.9 

Corrected 2.6 pprn 
2.9 
2.9 
3.3 
3.4 
3.5 
3.3 
2.8 
2.2 

1.8 
1.7 
1.5 



Eastern Ridge Lime Company 
Kiln No. 2 Inlet to Scrubbers 

1.9 
0.9 
1.4 
1.2 ~ 

13 

18:45-19:00 
19:%19:15 
19:1%19:30 
19:30-19:45 
19:4520:00 
20:0&20:05 

4.3 
3.4 
3.8 
3.6 
3.7 
3.8 1.4 

PostCal Drift 
1.20 1.20% 
45.60 1.20% 

20:10 

October 17,1996 

0.0 Ppm 
28.40 30.04 ppm 

49.72 ppm 47.20 

Intercept 0.6321576 

30.40 
50.80 

Intercept 0.375103 

Calibration E m  

1.20% 
2.17% 

Sampling System Bias 
0.40% 
2.00% 
3.60% 

~ o s t c a l  Drift 
0.40 0.00% 
46.80 0.40% 

11:27 

C o d e d  6.1 PPmmC cd.,s> 
6.2 
5.6 
5.5 
6.6 
6.6 
7.1 

11:40-12:W 
12:00-12:15 
12:15-1230 
12:30-12:45 
1 2:4%13:W 
13:0013:15 
13:l C13:30 

6.3 
6.4 
5.8 
5.7 
6.7 
6.7 
7.2 

~ostCal  Dm 
1.60 1.20% 
49.20 2.w% 

1332 

C o d e d  9.3 ppmmc 
6.8 
5.7 
5.8 
5.3 
5.0 
5.3 

14:%14:15 
14:1514:30 
14:30-14:45 
14:4%15:W 
15:0&15:15 
15:1515:30 
15:30-15:36 

9.2 
6.9 
5.9 
6.0 
5.5 
5.3 
5.5 

PostCal Drift 
1.60 1.20% 

46.40 0.80% 
15-38 

15:4516:00 
16:CC-16:15 
16:1516:30 

6.3 
6.3 
6.5 

_ -  

PostCal Drift 
1.60 1.20% 
46.80 0.404h 

17:m 
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Eastern Ridge Lime Company 
Kiln No. 2 Inlet to Scrubbers 

October 18,1996 

0.0 Ppm 
30.04 ppm 28.40 
49.72 ppm 47.20 

10:10-10:30 
10:3&10:45 
10:4511:00 
11 :~11:15  
11:1511:30 
1 130-1 1:45 
11 :4512:00 

12:03 

12:1512:30 
12:3&12:45 
12:45-13:05 
13:0%13:15 
13:1513:30 
13:30-13:45 
13:4514:00 

14:04 

14:1514:30 
14:3014:45 
14:4515:00 
15:00-1515 
1 5: 151  530 
153O-15:45 
15:4516:OO 
16:00-16:05 

Intercept 0.8107061 

Sampling System Bias 
0.00% 
2.00% 
3.20% 

6.2 
6.0 
5.3 
s o  
4.7 
4.1 
3.8 

PoslCal Drift 
0.80 0.40% 

46.00 1.20% 

4.9 
4.8 
4.5 
4.5 
4 4  
4.2 
4 2  

PostCal Drift 
1.20 0.80% 

44.40 2.80% 

6.9 
6.4 
5.9 
5.3 
4.1 
3.9 
3.0 
2.5 

PostCal Drin 
0.00 0.40% 
23.60 4.80% 
39.20 8.00% 

Direct Calibration 

50.40 
87.20 

Inleeropt 0.669159 

Calibratiin Error 

1.20% 
1.37% 

5.9 pprnTHC e-&) 
5.7 
4.9 
4.6 
4.2 
3.6 
3.3 

c m e d  4.5 ppmTHC &&) 
4.4 
d o  
4.0 
3.9 
3.7 
3 1  

comded 6.6 ppmTHC 
6.1 
Sfi 

4.9 
R f i  

3.4 
2.4 
1.8 

le08  

Page 3 
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leQ.88' 

m.0Q.t 

Ea8,08. 

70.00 * 

€0.00 * .  

33.00 * '  

40.00 - 
2a.w 

iB.00 

10.00 

0.00 

-10.00 

30.40 1 O . O O I  

Kiln No. 2 Inlet to Sctxbbers 
System Calibraticn Drift Check 
Calibration Gases 

, 49.72 P P ~  
0.00 ppm 

51.20 - 

- .  

a' 

.. 
1.Ea \ 

- 
51:30 52 : 08 5 2 ~ 3 0  53 : 00 53 : 30 54 : ea 54 : 30 t 

51 $80 

System Calibratil 
Cal. Gases 

87.86 P P ~  Propa 
49.72 ppn Propa 
30.84 ppn Propa 

L 10.00- 

0.00.- 

9 -10.06 
ppm 16 Oct '96 ,~ :35114  Eastern R idge L ime Company WHIM 

8 ~ 4 0  Sa45 8:50 8:55 

lEB*OO) Kiln No, 2 Inlet to Scrubbers 1 

88.80 tl 9 .00  

€8.00 

70. 00 

€9.00 

System Calibration 
Cal. Gases 

87.86 pprr 
49.72 pprt 
30.04 pprr 

0.00 ppn 

c_-l 31.20 

I 
I 0.80 

-10.00 
13:21 13:22 13:23 13:24 13:25 1 3 ~ 2 6  13~27  13~28 13:29 13130 13 ppn 16 Oct'96.13:20:56 Eastern Ridge Lime Company (HH:MP 

a 

i 
11 

"I 

r - '  

Key : 



lW.00 -- L 
Kiln No. 2 Inlet  to  Scr&bers 

s.m' ib 1 15~08 - 15x50 

€a.m., 
H 
9 t8.00- 
d 

6a8.00-' 

Ea.o8-, 
0 
C 

a 40.00.. 
r 
b s.00. .  
0 Mean 4.04 p ~ m  
n i8.00.' 
S 

10.00 --- 
0.00- 

15: 15 15: 20 1 5 ~ 2 5  15230 15: 35 15:40 15: 45 15: -10.00 -- 
15:10 50 

H 
Y 
d 
r 
0 

C 
a 
r 
b 

n 
0 

S 

1E8.00 ' 
Kiln  No. 2 I n l e t  t o  ScrLbbers 

L 

% B . ~ B . ,  Run 1 1 5 ~ 8 8  - 17:17 

Ea.00. 
H 
y 36 .00 . .  
d 

O :a8.oe- 
C 

a 40.00.. 
r 
b s . 0 0 . .  
0 
n 28.00.' 
S 

10.00 .. 

€0.00- 

Mean 4.24 ppr) 

1E8*001-El No. 2 In le t  t o  Scrubbers 

0.00.. 

-10.08 

80.00 Cal ibra t ion  Gases 

49.72 ppm 

30.04 ppm 

46.80 

2.40 

€0.00 

40.00 

:a. 00 

28.00 

10.00 

0.00 

cL*nk 

15: 15 15:30 1 5 ~ 4 5  16:00 16: 15 16: 30 1 6 ~ 4 5  1 7 ~ 0 0  1 7 ~ 1 5  
-- 

29.20 

7 

-10.00 L- 
li' : 20 17:22 17 : 24 1 7 ~ 2 6  17:28 17;30 

ppm 16 Oct'96.17:19:37 Eastern R idge L ime Company (HH : MM> 
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lW.00 

s8. ea 
€a. 00 

i0.08 

€8.08 

E%. 00 

40. DB 

m. 08 

ie. 08 

10.00 

0. 08 

-10.08 

Kiln No. 2 Inlet to Scrubbers 
Run 1 17139 - 20105 

Mean 3.97 ppm 

17:45 18:00 18:15 18~30 1 8 ~ 4 5  19100 19115 19:30 19:45 2010(: 
ppm 16 Oct'96,17-:39:80 Eastern Ridge Lime Company <HH:MM 

1E8.00 

sB.00 

€9.00 

n. 00 

Kiln No, 2 Inlet to Scrcbbers 
System Calibraticn Drift Check 
Calibration Gases 

0.00 PPrn 
49.72 ppm 

45.68 

Ea. 00 

za8.00 

20: 10 20:11 20: 12 203 13 20: 14 20: 15 20: 16 -10.00 
ppm 16 Oct'96,iQ:l0:BB Eastern Ridge Lime Company <HH : MM) 

Key: 
Graph 1 Trace 1 IN-16-B.DTA Adaptive Line 13 Sep 1995 
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O0 * '  

m. 00 - *  
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S 

H 
Y 
d 
r 
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0 

S 

-- 
K i l n  No. 2 Inlet to Scrubbers 
System Calibration Drift Check 
Calibration Gases 
49.72 ppm 
0.00 PPrn 

I 

l E B * O O ~ ~  No. 2 Inlet to Scrubbers 

lW.00 

sB*00-' 

€8.00.. 

70.00. 

€0.00., 

E%. 00 - 

87.6C 
7 

-- 
K i l m  No. 2 Inlet to Scrcbbers 
!Run 2 11~40 - 13:30 

Direct vs Systen Calibratims 
Calibration Gases 
87.86 ppn Prcpane 
49.72 ppn Prcpane 
30.04 ppn Prcpane 
0.00 ppn 

38-80 

1 30.40 

81.60 

47.20 

-l \ 28.41 

-10.00 L- 
91 : D6 9:ES 9 :  18 9: 12 9~14 9: 16 9: 18 9:20 9iM 

ppm 11 Oct*96,B9:05:38 Eastern Ridge Lime Company [HH : Mil) 

I 40.00 

a 0 0  

EQ. 00 

Mean 6.40 ppn 

f i f i  
10.00 

0. 00 

12:00 12:15 12:30 12:45 13:W 13: 15 1: 
-10.00 I- $1~45 
ppm 17 Qct'96,11:40:80 Eastern Ridge Lime Company CHH: MM 

30 
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za .OO 
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10.00 - .  
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-10.00 4 

1 5 ~ 3 8  
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n 
0 

S 

 calibration Gases 
0.80 pprt 

49.72 pprt 

46.40 
r .) 

- ’  

-. 

l .€8 I 
15:39 15:40 15:41 15:42 15: 43 15: 44 1 

iE8. OB 

w. 00 

€8.88 

70.00 

E 8 .  OB 

:a. 00 

40.00 

2% OB 

58. OB 

10. 00 

~- 

Kiln tio. 2 Inlet to scNb&?rs 
Systerrr Calibration D r i f t  Check 
Calibration Gases 
0.00 ppn 
49.72 pw, 

49.20 

1.60 
0.00 

13:33 13;34 13:35 13136 13:: 
(HH:MM 

-10.00 J- 
ppm 17 Oct’96,13:31:57 Eastern Ridge Lime Company 

13 $32 

1m.00 

9 . 0 0  

€a. 00 

70.00 

Ea. 00 

E%. 00 

40.00 

29.00 

58. 00 

10.00 

0.00 

-10.0e 

Kiln No. 2 Inlet to Scrubbers 
Run 2 13:52 - 1 5 ~ 3 6  

Mean 6.77 ppm 

14100 14~10 14220 14:30 14140 14150 151EQ 15:10 15120 I5:30 
ppm l? Oct’96.13:52~88 Eastern Ridge Lime Company CHH: MM) 

lE@.oQ 

9 . 0 0  
Kiln No. 2 Inlet to Scrubbers 
System Calibration Drift Check 

r -- 

,-.-, 

45 
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€&OB.. 

5@.00- 

40.08. 

-49.08. 

Ee. 00 * 

10.08 * 

0.00 - 
-10.00 

-- Kxln No. 2 Inlet to Scrubbers 
chrn 2 15145 - 16'59 

Mean 6.36 ppm' 

h h  

15:55 16:00 1 6 ~ 0 5  1 6 ~ 1 0  16:15 16:20 16:25 16:30 15745 15:50 
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1m. 00 - 

€8.00 . 
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$8.00 . 
a. 00 . 
10. 00 .) 

0.00.- 

-10.00 

Kiln No. 2 Inlet to Scrubbers 
System Calibration Drift Check 
Calibration Gases 

49.72 ppm 

L 

(3.00 ppm 

I 
I 

I 

t 

46.80 

I 
-. 

- 
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, 

1.60 I - 
A- 

1 7 ~ 0 6  17:07 17r08 1 7 ~ 6 9  17: 10 17:11 

Key : 
Graph 1 Trace 1 IN-17.DTA Adaptive Line 14 Sep 1995 
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Kiln No. 2 Inlet to  Scrubbers 
Run 3 10:44 - 12202 

lws.OO) Kiln No. 2 Inlet t o  Scrubbers 1 

lee.88' 

508.00-. 

€8.00.. 

ie.oB-.  

€0.00 * .  

:cl8.O8.. 

87.20 

Direct us Systen Cal. 
Cal. Gases 
87.86 ppm Propane 
49.72 ppn Propane 
30.04 ppn Propane 

93.08 - 
€8.88.. 

70.00 

€a.m.. 

Fa8.m.. 

40.08 * 

sg.%0-. 

- .  

Kiln No. 2 Inlet to Scrubbers 

Run 3 11~00  - 12~02 

80.80 

9:00 9:05 9: 10 9: 15 
ppn 18 OctJ96,ES:55:11 Eastern Ridge Lime Company <HHrMM) 

Mean 4.57 PPI+ 

10.00 

0.00 * )  

10:50 l1:00 ll:10 11 :20 11:30 11:40 11150 12:c -10.00 J 
ppsr 18 Oct'96.10:44:80 Eastern Ridge L i m e  Company (HH:MP 

40.00 

2a.00 

iO. 00 

Mean 4.37 ppn 

0.0% -.  
-10.00 4 lli20 11 :30 11:40 11250 12:0( 
ppm 18 Oct'96,11:00:90 Eastern R idge L ime Company (HH:MM 

11x00 11:16 
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44.40 
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1m.w 
s8.00 

E%. 08 

70.00 

€a. 00 

3. OB 

40. w 

58.00 

i9.00 

10.00 

KiILn No. 2 Inlet  to Scrubbers 
Swstm C a l i b r e t i o p  Dr i f t  Check 
Oil l ibrat ion Gaces 

49.72 PPR ' 

8.88 m 

46.00 

12:04 1 2 ~ 0 5  1 2 ~ 0 6  12:07 12: 08 12109 
-10.00 L- 

1 2 ~ 0 3  
ppm 18 Oc:t*96,12:02:28 Eastern Ridge Lime Company <HH : MM) 

w. 00 
K i l n  No. 2 I n l e t  to Scrubbers 
R i m  3 1 2 ~ 1 4  - 14202 

Mean 4.50 ppm 

t 
70.00 

€43.00 

56.00 

E8. 00 

10.00 

0 . 0 0 / - /  

-10.00 L- 
12:20 12:30 12:40 12:50 1 3 ~ 0 0  13:10 13:20 13:30 13:40 13:50 141 

ppm 18 0c:t '96.12: 14100 Eastern Ridge Lime Company (HH : MF 

I 

€%. 00 

70.00 

€8.00 

E0.00 

40.00 

:a. 00 

a. 00 

10.00 

0.00 

Cia1 i b r a t  ion Gases 
13.80 ppn 

4!3.72 ppn 

14: 05 14:06 14107 14:08 14:09 14: 10 14:11 -10.00 t, 
14: 04 ppm :la O c t  '96,14:03:34 Eastern Ridge Lime Company (HH: MM> 
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Kiln No. 2 Inlet to Scrubbers 
Ron 3 14:13 - 15145 
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lea. 00 -r 

sB.OO* 

€8.00 - 

I 
Kiln 110. 2 Inlet to  Scrubters 
Run 3 14:13 - 16:E 

€8. 00 

5%. 00 

40.00 

1 5%. 00 

i8.00 

Mean 5.44 P P ~  

-10.00 J 
ppm 18 Oct'96.14:13100 Eastern Ridge Lime Company (HH: MH) 14120 14i30 14:40 14:50 15:00 15:10 15:20 15:30 15:48 

I 5%. 00 

40.00 

3 . 0 8  
Mean 4.s ppn 

ie. 00 .  

0 .00-  

14 145 is:0a, 15: 15 15~30 15: 45 16~00 -10.00 2 : 

p p m  18 Oct'96,14:13:00 Eastern R tdge L i m e  Company <":MI 
14115 14: 30 

1E8.08 

5% 00 

€8.08 

70.00 

€8.00 

E@. 0% 

40.00 

:a. 00 

a. 00 
10.00 

0.00 

Kiln No. 2 Inlet to ScrLbbers 
Susten Calibraticn Drift Check 
Calibration Gases 
0.00 ppn 
49.72 ppn 
58.04 P P ~  

39.20 

0.08 I 
I 

-10.00 J 
16:08 16~09 16: la, 16~11 16: 12 16~13 16: 14 

ppm 18 Oct '96,16:07:46 Eastern Ridge Lime Company (HH: Mil) 



Calibration Gases 
0.0 pprn 

30.04 ppm 
49.72 ppm 
87.86 pprn 

13:w 

System Calibratmn Syslem Calibration Direct Calibration 
2.35 0.80 0.00 
30.25 30.00 30.40 
49.38 49.20 50.80 
83.66 84.40 88.00 

Correlation 0.999897 Correlation 0.999886 Correlation 0,99991 9 
Slope 0.9271117 Slope 0.9518108 Slope 1.002605 
Intercept 2.5593823 lntercepl 1.2143665 Intercept 0.285829 

Sampling System Bias Sampling System Bias Calibration Error 
2.35% 0.80% 
0.15% 0.40% 1.20% 
1.42% 1.60% 2.17% 
4.34% 3.60% 

1457 

Calibraion Gases 
0.0 ppm 

30.04 ppm 

87.86 pprn 
49.72 pprn 

151 5 1  330 
15:3&15:45 
15:45-16:06 
1606-16:21 
16:21-16:36 
16361 6:51 

17:06-17:21 
16:51-17:06 

System Calibration 
2.40 
28.40 
44.80 
77.20 

Calibration Error 

1.13% 
0.1 1% 

Comtlatiion 0.9999797 
Slope 0.8502501 
Intercept 2.5702677 

PostCal DI% PostCal Drift 
1.60 0.75% 1.60 0.80% 

50.00 0.62% 50.40 1.20% 

PostCal Drift PostCal Drin 
2.00 0.35% 1.60 0.80% 

49.60 0.22% 50.00 0.80% 

4.1 
5.1 
5.7 
fi? 

Corrected 

5.9 
5 8  

5.7 
4.4 

A 1.7 ppm 
B 4.1 
A 3.4 
B 5.1 
A 3.6 
B 4.8 
A 3.4 
B 3.3 

17:36 

18  151  830 
18:3&18:45 
18:4519:00 
19:00-19:15 
19:15-19:30 
19:-19:45 
19:4520:00 
20:W20:15 

20:20 

5.0 
6.1 
A 8  
4.6 
4.9 
4.8 
4.7 
4.4 

comcted 

PogCai Drin PostCal Drin 
1.60 0.80% 1.20 0.40% 

44.00 0.80% 44.40 4.80% 
27.60 2.40% 

mc [wat) 

2.9 p p m m c  
S *  

2.6 
3.6 
2.7 
3.8 
2.5 
3.3 

Page 1 



- 
Calibration Gases System calibration System Calibration 

0.0 ppm 0.80 0.80 
30.04 ppm 29.60 30.00 
49.72 ppm 48.40 49.20 
87.86 ppm 83.20 84.40 

Direct Calibration 
0.00 
30.40 
50.40 
87.20 

11:lO 

Comlatlon 0.9999028 Correlation 0.999886 
SIODI? 0.9378906 Slope 0.9518108 

0.80% 0.80% 
0.80% 0.40% 1.20% 
2.00% 1.20% 1.37% 

PostCal Drift PostCal DriR 
1.20 0.40% 0.80 0.00% 

45.60 2.80% 48.80 0.40% 

Correlation 0.999903 
Slope 0.992804 

Calibration Gases System Calibration 

30.04 ppm 28.40 
0.0 ppm 

49.72 ppm 
87.86 ppm 78.80 

Calibration E m  

11:4O-l2:W 
1200-1235 
1215-12:30 
1230-1 2:45 
12:45-13:W 
13:00-13:15 
13:15-13:30 

13:38 

14:00-14:15 
1435-14130 
14:30-14:45 
14:4%15:00 
15:00-15:15 
15: 15-1 530 
15:3&15:45 
15:45-16:00 
16:041615 
16:15-16:30 

16:35 

1.39% 
0.47% 

Correlation 0.9999455 
0.8822094 

lntwcept 1.5310148 

6.4 Corrected 

5.7 
7.1 
5.8 
7.7 
6.5 

PostCal Dri i  PostCal 
1.60 0.40% 1.20 

44.00 1.60% 44.40 
27.60 

9.9 Corrected 
7.5 
7.3 
6.4 
6.8 
5.6 
6.0 
5.2 
6.2 
5.5 

A 
B 
B 
A 
B 
A 
B 

DrB 
0.40% 
4.80% 
2.40% 

A 
B 
A 
0 
A 
B 
A 
B 
A 
B 

PostCal Drift PostCal Drift 
2.40 1.20% 1.w 0.80% 
42.80 2.80% 46.00 3.20% 
27.20 1.20% 28.40 1.60% 

4.7 
6.3 
4.8 
7.0 
5.6 

9.5 ppmTHC 
6.6 
6.5 
5.4 
6.0 
4.6 
5.1 
4.2 
5.3 
A 5  
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Calibration Gases 
0.0 ppm 

30.04 ppm 
49.72 ppm 
87.86 pprn 

1010-10:30 
10:30-10:45 
10:45-11:W 
ll:OGll:15 
11:15-11:30 
11:30-11:45 
11:45-1290 
12:GO-1215 

System Calibration System Calibration D i n d  Calibration 

29.60 29.60 29.60 

82.40 83.20 85.60 

Correlation 0.9999174 Correlation 0.9999174 Correlation 0.99991 1 
0.93454 slope 0.971414 Slope 0.9239703 Slope 

Intercept 1.5810258 Intercept 1.5381022 Intercept 0.592894 

1.20 1.20 0.40 

48.00 48.80 49.60 

Sampling System Bias Sampling Sysiem Bias Calibration ERor 
0.80% 0.80% 
0.00% 0.00% 1.46% 
1.60% 0.80% 0.24% 
3.20% 2.40% 

12:20 

Calibration Gases 
0.0 ppm 

30.04 ppm 
49.72 ppm 
87.86 ppm 

13:0513: 15 
13:1513:30 
13:30-13:45 
13:45-14:W 
14:00-14:15 
1435-14:30 
14:30-14:45 

System Calibration System Calibration 
1.60 1.60 

26.80 27.20 
42.00 44.00 
76.40 78.40 

Calibration Error Calibration E m  

0.67% 0.98% 
3.16% 1.72% 

Correlation 0.9995726 Correlation 0.9998681 
Slope 0.8487419 Slope 
Intercept 1.1334689 Intercept 1.1750281 

0.874 

1450 

1535-1530 
15:30-15:45 
1545-1 6:00 
16:00-16:15 

6.1 .. . 

5.9 
6.2 
5.6 
6.3 
4.9 
5.2 
4.6 

Post Cal 
1.60 

26.80 
42.00 

Drift 
0.40% 
2.80% 
6.00% 

Corrected 

Post Cal 
1.60 

27.20 
44.00 

A 
B 
A 
B 
A 
B 
A 
B 

D A  
0.40% 
2.401 
4.80% 

4.9 ppmTHC p- 
A 7  ... - -  
3.0 

4.3 
5.1 -,. 
4.0 

3.9 
4.J 

16:18 
~ o s t c a l  DM ~ o s t d a i  ~ r i n  

0.80 0.80°h 0.40 1.20% 
24.00 2.80% 26.00 1.20% 
40.00 2.00% 42.40 1.60% 
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Appendix D.2 

Calculations 

Hydrator 





1 -  

Circular Stack Method I Calculation Results 
Date: 11/01/96 Time: 16:29:34 

F z ' i t y :  EASTERN RIDGE LIME 
Source ID: HYDRATOR 

Source INarne: HYDRATOR 
Date: 1 O i l  8/96 

Calculated By: MARC HAMILTON 

Traverse Point Type: Sample - M5 
Inside of far wall to outside of nipple: 26 1/2 (inches) 

Nipple Length: 3 even (inches) 

Distance from Upstream Disturbance: 144 even (inches) 
Distance from Downstream Disturbance: 120 even (inches) 

Number of ports: 2 ports at 90 degrees 

Inside Diameter: 23.5000 (inches) 
Upstream Duct Diameters: 6.12 

Downstream Duct Diameters: 5.10 
Mininum Traverse Points: 16 





EMISSION CALCULATIONS* m&q-q 
SITE _I TEST NO. 

Ib/lb-mole 
M w s  A A  

8 8  P P  

1 11. Concentration, ppm 

s 595 II lo4 ppm=---rC - s 

'?. Mass emission rite. Ib/h E, l b / h  
: ])r '/ a )  E (8,,573 L 10") x C,. 

QJstd = 

b)  E (1332 x lo-') x ppm 

- r- 1 . V S B  fPS .ii. 8.  StbCk gas volumetric flov rate a t  stack 
conditions, acfm * 

c -I - I '  
1 

4 1 

i - 

' L  
Q, 0.3272 x V, x D, = ,, I D,, i n =  

x r t , x Q  = 
5 td 

w .  Q,, acfm 

9. Dry stack gas volumcttic flow rate i t  in& 
standard CondltSPnt, dscfm 

I 

10. Contrnrrarion, gr/dscf 

cs 

RUN 1 1 RUN 2 I RUN 3 
I 

~ 

1 

V , dscf 
--.-- F ms t d  

I .  I 



I SOK I NET1 C CAL CULAT I ON nl zE1-7 
5 ITE TEST NO. 

F 

. .  . 2. ~ o h m  o f  qtrr vapor a t  standard eon- 6 
ditionr. f t  . 
Vu 0.04707V1, 

Std n 
3. Misturn content in stref  gas. 

I 
std "" 

* m 

r m l t d  y k d )  3 
4.  Dry noltculrr wight o f  suck gas, 

1 b/ 1 b a o l e .  

"d 0.440 [%  toZ) 0.320 (2 O*) 

0.280 ( t  nt s to)  = 

P 
4 
R 

I 1 s '%td '' x 17.32 

I RUN 1 I RUN 2 1 RUN 3 

1 ,u 
.I -. - % co2 1. : 

1 b/ l  b-mole I &!&w 1 
Md I 

"stat ic ,  l 





Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 29 - Metals and Particulate Matter 
Kiln No. 2 - Hydrator Stack 

Page 1 of 3 

/ ,  1 
"-" I , 

RUN NUMBER M29-5 M29-6 M29-7 
Average 1 

I .  

RUN DATE 1011 9/96 10/20/96 10/20/96 
RUN TIME 1339-1541 1008-121 3 1233-1436 

MEASURED DATA I 
Meter Box Correction Factor, Y 
Avg Meter Orifice Pressure, in. H20 
Barometric Pressure, in. Hg 
Sample Volume, ff 
Average Meter Temperature, "F 
Stack Static Pressure, in. H20 
Average Stack Temperature, "F 
Condensate Collected, rnl 
Carbon Dioxide content, % by volume 
Oxygen content, % by volume 
Nitrogen content, % by volume 
Pitot Tube Coefficient 
Avg Sqrt Delta PI (in. H20)% 
Sample Time, min 
Nozzle Diameter, in. 

CALCULATED DATA 

Nozzle Area, square feet 
Standard Meter Volume, fP 
Standard Meter Volume, m3 
Average Sampling Rate, dscfm 
Stack Pressure, inches Hg 
Moisture, YO 
Moisture (at saturation), % 
Standard Water Vapor Volume, ff 
Dry Mole Fraction 
Molecular Weight-dry, Ibllb-mole 
Molecular Weight-wet, Ib/lb-mole 
Velocity, ft/s 
Stack Area, fP 
Stack Gas Volumetric flow, acfm 
Stack Gas Volumetric flow, dscfm 
Stack Gas Volumetric flow, dscmm 
lsokinetic Sampling Ratio, % 

1.003 
0.696 
28.25 

55.512 
63 

0.17 
185 

1601.1 
0.0 

20.9 
79.1 
0.84 

0.2839 
120 

0.439 

0.00105 
53.142 

1.505 
0.443 
28.26 
58.6 
60.4 

75.364 
0.414 
28.84 
22.48 
20.5 

2.761 
3,403 
1,088 
30.8 

107.0 

1.003 
0.442 
28.26 

44.722 
70 

0.18 
185 

I 155.4 
0.0 

20.9 
79.1 
0.84 

0.2519 
120 

0.437 

0.00104 
42.234 

1.196 
0.352 
28.27 
56.3 
60.3 

54.385 
0.437 
28.84 
22.74 

18.1 
2.761 
3,002 
1,015 
28.7 
92.0 

1.003 
0.566 
28.26 

52.934 
75 

0.15 
186 

1495.5 
0.0 

20.9 
79.1 
0.84 

0.2859 
120 

0.439 

0.00105 
49.544 

1.403 
0.41 3 
28.27 

58.7 
61.1 

70.393 
0.41 3 
28.84 
22.48 

20.7 
2.761 
3,428 
1,094 
31 .O 
99.2 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 29 - Metals and Particulate Matter 
Kiln No. 2 - Hydrator Stack 

Page 2 of 3 

c - 
RUN NUMBER M29-5 M29-6 M29-7 

1011 9/96 10/20/96 10/20/96 Average: I E ::: 1 339-1 541 1008-1 21 3 1233-1 436 

EMISSIONS DATA 

I (9) 
(g r/dscf) 1 (g/dscm) 
(Ib/hr) 

Palticulate Matter 
Catch, grams 
Concentration, gr/dscf 
Coiicentration, gldscm 
Emission Rate, Ib/hr 
Emission Rate, kglhr 

Antimonv 
Catch, micrograms 
Corrcentration, pgldscm 
Emission Rate, g/hr 

Arsenic 
Catch, micrograms 
Concentration, pg/dscm 
Emission Rate, g/hr 

.Bsn/llium 
Catch, micrograms 
Concentration, pg/dscm 
Erni:ssion Rate, gihr 

Cadmium 
Catch, micrograms 
C~n~centration, pg/dscm 
Emission Rate, g/hr 

Chromium 
Catch, micrograms 
Conc:entration, pgidscm 
Emission Rate, cllhr 

0.1242 
0.0361 
0.0825 
0.336 
0.153 

19.6 
13.0 

0.024 1 

4.93 
3.28 

0.00605 

0.000 
0.000 
0.000 

1.46 
0.970 

0.001 79 

38.4 
25.5 

0.0472 

0.1260 
0.0460 
0.105 
0.400 
0.182 

5.10 
4.26 

0.00735 

2.75 
2.30 

0.00396 

0.000 
0.000 
0.000 

1.02 
0.853 

0.00147 

32.6 
27.3 

0.0470 

0.1375 
0.0428 
0.0980 

0.402 
0.182 

8.27 
5.89 

0.0110 

1.33 
0.948 

0.00176 

0.000 
0.000 
0.000 

1.14 
0.813 

0.001 51 

19.2 
13.7 

0.0254 

0.1292 
0.0436 
0.0953 
0.379 
0.172 

4t .C 
T,7? 

0.0149 

3.N 
2.17 

0.0033 

0.00 
0.00 
0.QDC 

9.21 
0,879 

0.001 59 

30. I 
22.2 

0.0399 



Summary of Stack Gas Parameters and Test Results 
Lime Manufacturing Emission Test - Eastern Ridge Lime Company 

US EPA Test Method 29 - Metals and Particulate Matter 
Kiln No. 2 - Hydrator Stack 

Page 3 of 3 

M29-5 M29-6 M29-7 1 RUN NUMBER 
RUN DATE 1 0/19/96 10/20/96 10/20/96 Average-,, 
RUN TIME 1339-1 541 1008-1 21 3 1233-1436 

EMISSIONS DATA 

Cobalt 
Catch, micrograms 
Concentration, pg/dscm 
Emission Rate, glhr 

Lead 
Catch, micrograms 
Concentration, pgldscm 
Emission Rate, g/hr 

Manaanese 
Catch, micrograms 
Concentration, pgldscm 
Emission Rate, glhr 

Mercury 
Catch, micrograms 
Concentration, pg/dscrn 
Emission Rate, g/hr 

Nickel 
Catch, micrograms 
Concentration, pgldscm 
Emission Rate, g/hr 

Selenium 
Catch, micrograms 
Concentration, pgldscm 

8.95 
5.95 

0.01 10 

6.54 
4.35 

0.00803 

47.1 
31.3 

0.0578 

0.000 
0.000 
0.000 

26.4 
17.5 

0.0324 

18.8 
12.5 

7.55 
6.31 

0.01 09 

9.81 
8.20 

0.0141 

28.6 
23.9 

0.0412 

0.000 
0.000 
0.000 

11.3 
9.45 

0.0163 

4.44 
3.71 

4.31 
3.07 

0.00571 

8.71 
6.21 

0.01 15 

'I 8.9 
13.5 

0.0250 

0.000 
0.000 
0.000 

19.7 
14.0 

0.0261 

8.10 
5.77 

0. P3s 
I 

(g/hr) Emission Rate, glhr 0.0231 0.00640 0.0107 
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PACIFIC ENVIRONMENTAL SERVICES,INC. 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR SAMPLE HEAD 

DATE: 20-Dec-95 

AMBIENT TEMPERATURE: !%OF 

CA L16 RATOIR s!kbbbm 

--I 

Reference 
point 
number 

-0.- 

1 

2 

Thermometer 
TemDeratu re. "F 

Ambient Air 64 

Cold Bath 34 

THERMOCOUPLE NUMBER stirl 

BAROMETRIC PRES.(ln.Hg): - a 2  

REFERENCE: 
Mercury-inqlass: AsTM3F 

Other: 

BType of calibration used. 

bAllowable tolerance 52OF 

Thermocouple Temperature 

64 

Comments: 

SAMPLE HEAD 



I "  " 

PACIFIC ENVIRONMENTAL SERVICESJNC. 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR SAMPLE HEAD 

DATE: 20-D~c-95 

AMBIENT TEMPERATURE: O F  

CALIBRATOR: s!bmmbm 
\ 

Reference 
point 

number 

1 

2 

THERMOCOUPLE NUMBER Ei&2 

BAROMETRIC PRES.(ln.Hg): 29.22 

REFERENCE 
Mercury-inglass: ASIME 

Other. 

Reference 
Thermometer 

TemDerature.'F 

Ambient Air 

Cold Bath 

'Type of calibration used. 

bAllowable tolerance 22'F 

63 

33 

Thermocouple 
Potentiometer 

Temperature,"F 

63 

33 

Comments: 

Temperature 
Difference,b 

O F  



PACIFIC ENVIRONMENTAL SERVICES,INC. 

Referencle 
point 

number 

1 

2 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR SAMPLE HEAD 

Sourcea Reference Thermocouple Temperature 
(SPe W )  Thermometer Potentiometer Difference: 

Temperature,'F Temperature,'F O F  

Ambient Air 64 66 0.19 

Cold Bath 34 34 0 

DATE 20-Dec-95 THERMOCOUPLE NUMBER: w 
AMBIENT 1rENIPERATURE: OF BAROMETRIC PRES.(ln.Hg): 29.22 

CALISRATOR: slJulwm REFERENCE 
Mercury-inglass: ASTM3F 

Other: 

BType of calibraition used. 

bAllowabie tolerance 52'F 

Comments: 

SAMPLE HEAD 



PACIFIC ENVIRONMENTAL SERVICES,INC. 

Source" Reference 
(Specify) Thermometer 

TemDerature,'F 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR STACK THERMOCOUPLES 

Thermocouple 
Potentiometer 

TemDerature,'F 

DATE: 1 8-D~c-95 

AMBIENT TEMPERATURE: 66OF 

THERMOCOUPLE NUMBER 48 

BAROMETRIC PRES.(ln.Hg): 7Zl.22 

CALIBRATOR: JJ3uwlm REFERENCE 
Mercury-in-glass: ASTM9F 

Other: 

- 
Reference 

point 
number 

1 

- 
2 

3 

4 

Ambient Air 

Cold Bath 

Hot Bath 

Hot Oil 

Type of calibration used. 

73 

32 

202 

350 

68 

33 

202 

350 

Comments: 

STACK THERMOCOUPLE 

Temperature 
Difference,b 

Ya 

0.94 

0.2 

0 

0.0 

1OOS.r .5% 



PAClFlC ENVIRONMENTAL SERVICES,INC. 

Refe renb i  
point 

number 

1 

01. 

2 

3 ' 

.. II 
4 

TEMPERATURE. SENSOR CALIBRATION DATA FORM 
FOR STACK THERMOCOUPLES 

Source' Reference Thermocouple Temper&ure 
Thermometer Potentiometer Difference? (Specify) 

Temperature,OF Ternperature,'F % 
I 

Ambient Air 71 70 0.19 

Cold Bath 33 34 -0.2Q 

Hot Bath 209 208 0.15 

Hot Oil 303 386 -a36 

DATE 18-Dee95 

AMBIENT TEllnPERATURE: 66 O F  

THERMOCOUPLE NUMBER 4C 

BAROMETRIC PRES.(ln.H 29.19 

CALIBRAUOR!: J. Huntelrnan REFERENCE: 
Mercury-ln-glass: ASTM3F 

Other: 

q y p e  of czdbriation used. 

10051.5% 

Comments: 

STACK THERMOCOUPLE 



. 

f f o h  r-c 
57-31-  in tic Date /? 1 hl ' - Therrnocoupl e No. 

Anibi ent temperature ea. - OF Ba twnet r i E-jiire s sur e 
Cal i brati  on person '2% /d Reference: mercury-in-g1 ass 8 L ~ O F  

o t h w  OF 

Reference 
point 
number 

Source' 
(speci fy) 

Reference 
thermometer 
temperature, 

OF 

Thermocouple 
potentiometer 
temperature, 

OF 

3 P'  
* 83 

/%& 

I -  

Tempera t ti reb 
di f f erence a 

x 

- 

. -. 

'Type o f  calibration system used. 
L 

(<I 5%) re f  temp, 'F + 460)  - [ t e s t  thermom temp, OF + 460)  = 
ref temp, 'F + 460 



. 

-- 3--"-H- Date ?A+/% Thoriuocoupl e No. s- A -- 
Ambf e n l  teitipcrature *F Barorrietri FTr-Le- 9 Calf bration person 04 Referance: mercury-in-g1 ass r /  

OF o t h e r  

Reference 
point 
number 

32 

212 

Source' 
(specify) 

Reference 
thermometer 
temperature, 

OF 

ksll 
32 

190 

'Type o f  ail  i brat 5 on system used. 
b 

Therrnocoupl e 
potent i omet er 
temperature, 

OF 

Temper a t  web 
difference, 
* x  

( c r s % r  raf tea', 'F + 4 6 0 )  - ( t e s t  thernom temp, O F  + 4 6 0 )  
ref temp, O F  + 460 loo 



Reference -- point number (spec fy) temperature, 
OF 

Temper a t  ur e' 
difference , 

% 
I 

* O e J 9  

04% 

I 

-0.19 

0 . 0  , 

- 0.429 

'Type of calibration system used. 
c 

r e f  temp, OF + 460)  - (test thermom temp, O F  + 460) = (<l.S%) re2 temp, O F  + 460 



Posttest Probe and Pitot Tube pype S) Inspection Sheet 

Probe or Pitot # 

Job # 
Calibration Pierson D h 

5-- A 
Date Y/29 /3L  

1. 

2. 

3. 

6. 

Probe 0r Pitot Tube Assembly Level? . /  yes no 

Pitot 'Tube Openings Damaged? yes (explain below) )c7 no 
.. 

z = 14 sin y = O.01k oar (in.); C0.32 cm (< 118 in.), 
w = A sin 8 0-OJY an (in.); g0.08 cm (< 1132 in.) 

7. Comments 

- -  ~ 

8. Calibration Required? Yes no 

9. Stack Thiermocouple Check Needed? yes (Goto Step 10) no 

10. Type of Refireme Thermometer 
Barometric Pressure _I in. Hg 
Ambient Temperature O F  

sourd 

Refapce Thermcmeter Temperature . O F  

Thermocouple Temperature T 
Absedut$ Tempeature Difference . % (<1.5%) 

. .  

Type of Calibration System Used 

(Ref. Temp., O F  + 460) - nest  Thermo. Temp, "F + 460) 



Posttest Probe arid Pitot Tube (Type S) Inspection Sheet 

Probe or Pitot # 
Date 1043 rQI/ 
Iob I €PA -Pel 
Calibration Person br 

r- c 

1. 

2. 

3. 

4. 

5. 

6. 

Probe or Pitot Tube Assembly L.evcl? / YCS no 

Pitot Tube Openings Damaged? yes (explain below) no 
.. 

1: = A sin 7 = 0.Qtt cm (in.); ~0.32 cm (< 118 in.), 
w = A s h 6 =  0 cm (in.); <&OS cm (< 1/32 in.) 

. 8. 

9. 

10. 

Calibration l i q u i d ?  Yes no 

Stack Thermocouple Check Needed? yes (Goto Step 10) no 

Type of Reference Thermometer , 
Barometric Pressure in. Hg 
Ambient Temperature O F  

Source' 

Thennacouple Tempera- "% 
Reference' Thermometer Tempemure . O F  

Absolute2 Ternperam Difference % (q1.596) 

* Type of Calibration System Used . 

(Ref. Temp., OF f 460) - (Test Thermo. Temp, "F + 460) 
-*100% = - . I u - - - . Y I - u - - - P - - - - - ~ ~ - . . -  

(Ref. Temp., "E: +460) 



Posttest Probe and Pitot Tube (Type S) Inspection Sheet 

1. Pmbe! or Pitot Tube Assembly Level? x yes no .. 

' 2. Pitot 'Tube Openings Damaged? yes (explain below) x IlO 

4. 7 = ,  0 e , ,  e =  O, A =  ~ . W O  cm(in.) 

5. z = r4sin 7 0 cm (in.); C0.32 cm (< l/8 in.), 
w = A sin 8 - . 0 crn (in.); C0.08 cm (< 1/32 in.) 

6. PA, - 0. FW cm (in.), 
D, 0.374 crn (in.) 

PB 0. m0cm (in.), 

7. Comments . 

8. Calibration Required? Yes no 

9. Stack Thermocouple Check Needed? yes (Gotostep 10) no 

in. Hg 
10. Type of RefeTence Thcrmometer 

Barometric Pressure 
A.mbient Temperatwe O F  

Saur&? 

Re$eirencc Thermometer Temperature . O F  

~4ermocouple Temperature "F 
Absarlute2 Temperature Di€&rence % (C1.596) 

Type.of Calib&tion System Used 

' (Ref. Temp.,.OF + 460) - (Test Thermo. Temp, O F  + 460) 
*loo% * -_------___---___---------------------- 

(Ref. Temp., 9; 4-460) 



Pitot Tube Calibration Sheet 

Calibrated By: 6 Et-4 gb5 fis 5 / J>FF l A U E w 7 & f i c l a *  

Date: ZQbEc95 

Pitot Tube Number: 

Effective Len@: Y '  
Pitot Tube Assembly Level? NO 

W 

Pitot Tube Openings Damaged ? YES 

al = 0 . 0  (<IO0) a? = 0.0 (<loo) 

0 .  D O ( < S O )  P 2  = *9 ' * ( C Y )  PI = 

,.̂_ 99s " 
0 3 

Y'  0 .D e =  0 .v A =  0 

z = A sin y = 0.00 cm (in.) 0.32 cm (< 118 in.) 

w = A sin 8 = 0.00 CF ( in.) 0.08 cm (< 1/32 in.) 
, -- 

p * =  0.L13-2 cm (in.) . 

P ~ =  6.433 cm (in.) 

D,= ' 0.375 crn (in.) _ .  

.. . 



Pitot Tube Calibration Sheet 

Calibrated By: BEN EL'jASS 

Date:- 2DnEL.95 

Pitot Tdbe Number: % 
Effective Length: ?' 

Pitot Tdbe Assembly Level? NO 

Pitot Tube Openings Damaged ? YES 

ai= 0.0 (<I  0°) 

D.DO Y =  
0 $ =  1 . t ;  

a2 = 0.0 O (<10°) 

P2 = 0.6 (<SO) 

cm (in.) z- A sin y = G. t.'b 

w = A s i n % =  O.D\-)u cm ( in.) 

.- 

0.32 cm (< 118 in.) 

0.08 cm. (< 1/32 in.) 

P, = 0 . Y w t  cm (in.) 

PB = 0 .%b cm (in.) 

Dt= b . 3 ? 5  cm (in.) 



Pitot Tube Calibration Sheet 

-3 
Calibrated By: f> .EN* FL_sr4-s:, J E F F  UktShJr,Sr m a N  

Pitot Tube Number: 4 0  
Effective Length: 4 )  

Date: 2a b S  'is 

Pitot Tube Assembly Level? G3 
Pitot Tube Openings Damaged ? YES 

UI = 0.0 O (<IO0) 

PI = 0.0 O (<Y) 

a2 = I ' D  O (<IO0) 

P 2  = 0.0 O ( < 5 O )  

z = A sin y = 0.00 cm (in.) 

w = Asin 9 = 0. V b  cm ( in.) 

0.32 cm (< 118 in.) 

0.08 cm (< 1/32 in.) 

P* = 0 .  Y b 8  cm (in.) 

P B  = 0.970 cm (in.) 

D, = o.j+t-S cm (in.) 



DRY GAS METER AND ORIFICE CALIBRATION 

CONTROL BOX N MB-13 BAROMETRIC PRESS 29.21 IN. HG. 

DATE: 8apr96 PERFORMED BY : B.FISHER 

RUN1 RUN2 RUN3 RUN4 RUN5 RUN6 

Hd (‘“20) 0.50 0.75 1 .oo 1.50 2.00 4.00 

INITIAL VVTNl 100.411 110.759 121.486 133.682 149.250 162.823 

FINAL WTM 110.469 121.161 133.330 148.899 162.238 179.934 

INITIAL DGNI 576.862 587.508 598.573 61 1.203 627.346 641.423 

FINAL DGM 587.206 598.248 610.833 626.983 640.821 659.172 

TEMP. W M  (F) . 75.0 76.0 76.0 77.0 77.0 78.0 

TEMP. DIGM (F) 82.0 85.0 88.0 90.0 93.0 95.0 

TEST TIME (MIN.) 23.5 20.0 20.0 21.5 16.0 15.0 

, 

NETVOLUMEWT 10.058 10.402 11.844 15.217 12.988 17.111 

NET VOLUME DG 10.344 10.740 12.260 15.780 13.475 17.749 

Y 0.984 0.983 0.985 0.984 0.988 0.985 

H@ 1.564 1.586 1.622 I .704 1.718 1.740 

AVERAGE Y = 0.985 

ACCEPTABLE Y RANGE = 0.965 TO 1.005 

AVERAGE ti@= 1.656 

ACCEPTABLE dH@ RANGE = 1.456 TO 1.856 

Y = (Vw x: Pb x (Td + 460)) I (Vd (Pb + (dHd / 13.6)) x x(Tw + 460) 



THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA SHEET 

DtGlTAL INDICATOR 
TEMP. READING 

deg. F 

2 

INDICATOR#: iV Be 

SERIAL #: ‘Le? . 

DIFFERENCE 
% 

0 . 4 3  

CALIBRATION DEVICE #: 7 k W M  i f  MANUFACTURER: 3- a 
U 

TEST 
POINT 

# 

EQUIVALENT 
MILIJVOLT TEMP. 

SIGNAL deg. F 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 -  10 I 42.732 I 1900 

-0.692 0 

1.520 100 

3.819 200 

6.092 300. 

8.31 4 400 

10.560 500 

22.251 1000 

29.31 5 1300 

36.166 1600 

38  3 oc 3 9  

1 0 0 2  . 3, / q  

Percent difference must be less than or equal to 0.5% 

Percent diffemnce: (Equivalent temp., deg. R - Digital indicator temp., deg R)(lWA) 
(Equivalent temp., deg. R) 

Where, deg. R = deg. F + 460 



POSlTEST DRY GAS METER CALIBRATION 
--uII -1-- -- 

MB #: 

DATE 

PLANT: 

VACUUM ('"g] 

H ('"20) 

INITIAL RTM 

FINAL RTM 

INITIAL DGM 

FINAL DGM 

TEMP. RTM (F) 

TEMP. DGM (F) 

TEST TIME (MBN.) 

13 BAROMETRIC PRES 29.10 (in. hg.) 

10-29-96 PERFORMED BY TA 

EPA Lime PRETESTY : 0.985 

RUN 1 
I_ 

10.00 

1.60 

609.000 

616.471 

77.816 

85.470 

76.0 

76.0 

10.0 

PRETEST Ha: 1.656 

RUN 2 - 
10.00 

1.60 

616.471 

623.990 

85.470 

93.1 73 

77.0 

80.0 

10.0 

NET VOLUME: RT' 7.471 7.51 9 

NETVOLUMEE D8 7.654 7.703 

Y 0.972 0.978 

H@ 1.674 1.646 

t t - . m t -  

PRIOR Y = 0.985 
RECHECK Y := 0.976 
% DIFFERENCE :: -0.867 

AVERAGE H@= 1.658 

Y = (Vw x Pb IC Fci + 460)) / (Vd (Pb + (dHd / 13.6)) 

H@ = 0.0317 x HI I (Pb (Td + 460)) x ((Tw + 460) x time) I Vw)A2 

RUN 3 - 
10.00 

1.60 

623.990 

631.487 

93.173 

100.866 

78.0 

83.0 

10.0 -- hm*Hlrm* 

7.497 

7.693 

0.980 

1.653 

x(Tw + 460) 



PACIFIC ENVIRONMENTAL SERVICES,INC. 

Sourcea 
(Specify) 

Ambient Air 

Cold Bath 

Hot Bath 

Ambient Air 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR METER BOX 

Reference Thermocouple Temperature 
Thermometer Potentiometer Difference,b 

Temperature,'F Temperature,OF OF 

73 71 0.37 

37 38 0.2 

1 87 190 0.46 

75 73 0.37 

DATE: 21 -Dee95 

AMBIENT TEMPERATURE 25 OF 

CALIBRATOR €lLLSas 

Reference 
point 

number 
INLET 

1 

2 

3 

OUTLET 
1 

2 

3 

THERMOCOUPLE NUMBER: MB-13 

BAROMETRIC PRES.(fn.Hg): 

REFERENCE: 
Mercury-in-glass: ASTMSF 

Other: 

Cold Bath 

Hot Bath 

37 

188 

37 

191 

0 

0.46 

Vype of calibration used. 

bAllowable tolerance +5*F 

Comments: 

METER BOX 



DRY GAS METER AND ORIFICE CALIBRATION 
-_I --I 

CONTROL BOX N MB-14 BAROMETRIC PRESS 29.01 

DATE: MAR 31,96 PERFORMED BY : R. KOLDE 

RUN1 RUN2 R U N 3  RUN4 RUN5 RUN6 

Hd (‘“20) 0.50 0.75 1 .oo 1 S O  2.00 4.00 

INtTlAL WTM 667.953 674.137 680.714 691.486 701.536 71 1.482 

FINAL V/TM 673.782 680.216 691.152 701.080 711.081 721.600 

INITIAL DGM 355.200 381.402 368.000 378.800 388.905 398.901 

FINAL DGM 361.048 367.500 378.482 388.453 398.506 409.097 

TEMP. WTM (F) 75.5 75.5 75.5 76.0 76.0 76.5 

TEMP. DGM fF) 77.0 78.5 81 .O 84.0 85.5 87.0 

TEST TIME (MIN.) 14.0 12.0 18.0 14.0 12.0 9.0 

tH**,t~*,C1H*~*~-~C.+CI*1***~,***~~**~H,t,t*CI***~*-*~~* 

NET VOLUME WT 5.829 6.079 10.438 9.594 9.545 10.118 

NET VOLUME DG 5.848 6.098 70.482 9.653 9.601 10.196 

Y 0.998 1.001 1.003 1.005 1.007 1.002 

H@ 1.683 1.701 1.722 1.843 1.819 1.820 

t C Z ~ C * H I ~ ~ t ~ ~ * ~ ~ C I * * ~ * * - * 1 * ~ , t ~ * ~ -  

AVERAGE Y = 1.003 

ACCEP’TAIBLE Y RANGE = 0.983 TO 1.023 

AVERAGE H a =  I .765 

ACCEPTABLE dH@ RANGE = 1.565 TO 1.965 

Y = (Vw x Pb 8: (Td + 460)) / (Vd (Pb f (dHd / 13.6)) x x(Tw + 460) 



THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA SHEET 

TEST EQUlVALENT DIGtTAL INDICATOR 
POINT MILLIVOLT TEMP. TEMP. READING 

. #  SIGNAL deg. F deg. F 

1 -0.692 0 !n 
2 1.520 100 101 

3 3.819 200 2 0 3  

3D3 4 6.092 300 

5 8.314 400 39q 
6 10.560 500 500 

7 22.251 lo00 9 99 
8 29.31 5 1 300 \2Y3- 

9 36.166 1600 \ 5 9  

10 42.732 1900 1875 
c 

SERIAL#: 203 

I 

DIFFERENCE 
% 

D A 3  

0.18 

0 . 6  

0. 3q 

0 . 1 2 .  

- 
0 . 0 3  

o.17 

0 -  PI 

y . 2 0  

Percent difference must be less than or equal to 0.5% 

Percent difference: (Equivalent temp., deg. R - Digital indicator temp., deg Rj(lOOO/C) 
(Equivalent temp., deg, R) 

Where, deg. R = deg. F + 460 



PACIFIC ENVIRONMENTAL SERVICES,INC. 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR METER BOX 

DATE: 21 -Dec-95 

AMBIENT TENIPERATURE: B O F  

CALIBRAlOR: 5 E l a s s  

Referenen 
point 

number 
INLET 

1 

2 

3 

OUTLEI? 
1 

2 

3 

Ambient Air 

Cold Bath 

Hot Bath 

Ambient Air 

Cold Bath 

Hot Bath 

Type of calibnition used. 

Reference 
Thermometer 

Temperature,OF 

THERMOCOUPLE NUMBER MB-14 

BAROMETRIC PRES.(In.Hg): 2&2Q 

75 

32 

197 

33 

195 

REFERENCE: 
Mercury-in-glass: ASTM-BF 
Other: 

Thermocouple 
Potentiometer 

TernDerature:F 

73 

34 

200 

75 

35 

195 

Temperature 
Difference: 

O F  

0.38 

0.41 

0.46 

0 

0.41 

0 

bAllowable tolerance &5'F 

Cornmints 

METER BOX 



ha#:, 

DATE: 

PLANT: 

VACUUM (“Ha 

H (“=o)C 

INITlAL RTM 

l3NAL RThf 

INITlAL DGM 

FINAL DGM 

TEMP. RTM 0 

TEMP. DGM 0 

POSTTEST DRY GAS METER CALlBRATlON -- * - P I  - 

14 BAROMETRIC PRESS. 29.41 (in. hg.) 

NOV 6.96 PERFORMED BY: MIUER 

EPA LIME PRETEST Y : 1.003 

PRETEST He: 1.765 

RUN 1 - 
3.00 

1.90 

696.735 

704.522 

297.229 

304.955 

77.0 

79.5 

RUN 2 - 
3.00 

1.90 

704.522 

7 12.329 

304.955 

3 12.698 

77.0 

80.5 

RUN 3 - 
3.00 

1.90 

712.329 

720.121 

312.698 

320.466 

78.0 

81.5 

TEST TIME (MIN.1 10.0 10.0 10.0 

********f*********************************~*~***** ..................... ********** 

NETVOLUME RT 7.787 7.807 7.792 

NET VOLUME DG 7.726 7.743 7.768 

Y 1.008 1.010 I .005 

H@ 1.805 1.793 1.83 

***********+***************************************~*****~*** ********** 
PRIORY = 1.003 
RECHECKY = 1.008 
96 DIFFERENCE = 0.455 

AVERAGE H@ = 1.800 

Y =~wxwx~~-+460))/(Vd(Pb+(~d/I3.6)) X(TW + 460) 

H@ = 0.0317 x H / (Pb (Td + 460)) x ((Tw -+ 460) x time) / Vw)Y 

, -- 

, -- 



DRY GAS METER AND ORIFICE CALIBRATION 
-I-- 

CONTROL BOX N MB-15 BAROMETRIC PRESS 29.27 IN. HG. 

DATE: 1 .APR.96 PERFORMED BY : FISHER 

RUN1 RUN2 RUN3 RUN4 RUN5 RUN6 

Hd ('"20) 0.50 0.75 1 .oo 1.50 2.00 4.00 

INITIAL M ' M  858.445 865.912 887.274 897.512 907.410 918.463 

FINAL WThd 865.472 874.536 897.165 907.001 918.005 928.281 

INITIAL DGM 399.528 407.014 428.474 438.822 448.836 460.025 

FINAL DGM 406.560 415.675 438.473 448.41 1 459.561 469.936 

TEMP. wfhll (F) 74.0 75.0 75.0 75.0 75.0 75.0 

, TEMP. DGM (F) 78.0 83.0 84.0 85.0 85.0 85.0 

TEST TIME (MIIN.) 17.0 17.0 17.0 13.4 13.0 8.4 

I * - H * H l ~ * ~ W I * ~ * * ~ ~ * * * H ~ ~ * * * ~ ~ + I ~ ~ ~ - * ~ ~ ~ + * * - * * + ~ *  

NET VOLUME 'W 7.027 8.624 9.891 9.489 10.595 9.818 

NET VOLUME IDG 7.032 8.661 , 9.999 9.589 10.725 9.91 1 

Y 1.006 1 .a09 1.003 1.004 1.001 0.999 

H@ 1.680 1.664 1.683 1.701 1.713 1.665 

t.m+ltC+m+tOnmc**CIW----~ 

AVERAGE V = 1.004 
- 

ACCEPTABLE Y RANGE = 0.984 TO 

AVERAGE H@= 1.684 

ACCEPTABLE dH@ RANGE = 1.484 TO 

Y = (Vw x Pb x (Td + 460)) (Vd (Pb + (dHd / 13.6)) x 

1.024 

1.884 

x(Tw + 460) 



THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA SHEET 

DATE: I z/,,p/qF INDICATOR #: a/s 
OPERATOR: /3r' SERIAL#: 20 7 

, 

CALIBRATION DEVICE #: Ther*+le cavo/e MANUFACTURER: 0 /-,,# 
S;yI\u/ 4 '+ b r  

TEST 
POINT 

# 

EQUIVALENT DIGITAL INDICATOR 
MILUVOLT TEMP. TEMP. READING 

SIGNAL deg. F deg. F 

1 

2 

/ 
100 fL@a 

-0.692 0 

1.520 

DIFFERENCE 
% 

3 

4 

5 

6 

-0 - 
~ 

Z0"z. 3.81 9 200 

6.092 300 304L 

377 8.31 4 400 

10.560 

0 . 3 0  

500 

7 22.251 1000 

8 29.315 1300 

9 36.166 1600 

-0- 

5QO 

/a 1 
l300 

I o r  

10 

Percent difference must be less than or qual  to 0.5% 

I 160 1 
/?os 42.732 1900 

Percent difference: (Equivalent temp., deg. R - Digital indicator temp., deg R)(looSl~) 
(Equivalent temp., deg. R) 

Where, deg. R = deg. F + 460 



PACIFIC ENVIRONMENTAL SERVICESJNC. 

Reference Thermocouple 
Thermometer Potentiometer 

Temperature,DF Temperature?F 

75 76 

34 37 

189 193 

'TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR METER BOX 

Temperature 
Diirence,b 

O F  

0.37 

0.61 

0.62 

DATE 21 -Dee95 

AMBIENT 1f'EIVlPERATURE: B O F  

CALIBRAT0R: 5 E l a s s  

number 

1 

2 

3 

INLET I' 

O U T L E ~ ~  
1 

2 

3 

Ambient Air 

Cold Bath 

Hot Bath 

Ambient Air 

Cold Bath 

Hot Bath 

THERMOCOUPLE NUMBER I&l& 

BAROMETRIC PRES.(ln.Hg): 

REFERENCE: 
Mercury-in-glass: ASTMSF 

Othec 

I I 

75 I 
39 30 

0 

0.61 

0.46 I 188 I91 

Vype of calibration used. 

bAllowable tolerance +5'F 

Comments: 

METER BOX 



MB #: 

DATE: 

PLANT: 

VACUUM I"@ 

H ("20) 

INITIAL RTM 

FINAL RTM 

R?ITIAL DGM 

FINAL DGM 

TEMP. RTM (F) 

TEMP. DGM 0 

15 

October 30,1996 

EPA LIME 

RUN 1 - 
8.00 

1.70 

655.459 

662.934 

689.647 

697.004 

75 .O 

75.0 

BAROMETRIC PRESS. 29.21 (in. hg.) 

PERFORMEDBY: P. Milla 

PRErnTY : 1.004 

PRETEST Ha: 1.685 

RUN 2 RUN 3 - - 
8.00 8.00 

1.70 1.70 

662.934 . 670.405 

670.405 677.878 

697.004 704.361 

704.361 711.736 

76 .O n.o 
76.0 76.0 

TEST TIME (MIN.) 10.0 10.0 10.0 

**hCt****t**+++************+*r*,*+C**~*************t*********~*4**** +********* ********** 

NET VOLUME RT 7.475 7.471 7.473 

NET VOLUME Do 7.357 7.357 7.375 

Y 1.012 1.011 1.007 

H@ 1.766 1.772 1.777 

I *++*************+****+c+**+*******~*********~**************~ *e******** 

PRIORY = 1.004 
RECHECKY a= 1.019 
%DIFFERENCE= 0.597 

Y = (Vwx Pbx (Td + 466)) I (Vd (Pb + (dHd I 13.6)) x(Tw 4.460) 

H@ = 0.0317 x H / (Pb (Td + 460)) x ((Tw + 460) x time) / W)*2 



I3rPe Si28196 Meter Box Number M5.6 
. rhlibratod By KeithLaf iek Initials KDL 

Mstcw Y 0.997 

RUN 1 RUN 2 

w. fnit 162.3515 167.368 
W, fln 167.368 172.373 
vw, total 5.009 5.005 

Pb 29.85 29.95 
.. . 

DRY GAS M m R  -I--*-- 

Bnvlour Y 1.008 

Vm, init 2t1.078 276.131 
Vm,, tin 2t6.131 . 281.157 
Vml, total 5.059 5,026 

Tdii 
Tdif 
Tdii 
Tdd 
Pd,,avg 
Yd8+460 

nn.re. min 
'Time. $et 
Time Total 

82 85 
as 88 
82 83 
83 83 
83 84.7s 

543 544.75 

5 
4 2  

5.70 

S 
48 

5.80 

dH; 2.50 2.50 

--&--- CALlSRAnON CHECK RESULTS --- 
0.984 0.991 
1.867 1.938 

Y ltobrenco from avg * 0.01 -4.00 
&I@ td. from avg tl' 4-03 9.10 

AIIERAOE Y 0.- 
AVERAGE dH@ 1.841 

RUN 3 

172.373 
177.d18 
5.095 

29.95 

83 
. 6 4 3  

281.157 
286.212 
5.055 

5 
30 

5.50 

230 

0.984 
1.71 8 

-0.00 
0.12 

* 

**'* must be no greator than +/- 5% 

must be no qroat~r than +I* 0.02 
must br no gnater than +I- 0.20 



Date 
Calibrated by B. Palm 

13-5-96 Meter Box Number M5-6 

Run1 Run2 Run3 
Reference Meter 
Meter gam 
Wi 
w 
vw 
Pb 
Twi 
TWf 
Tw 
Tw+460 

1.016 
674.31 683.864 693.438 
683.864 693.438 703.002 
9.70686 - 9.72718 9.71702 
' 30.05 30.05 30.05 

64 65 65 
64 64.5 65 

524 524.5 525 

64 64 65 

Dry Gas Meter 
- Vmi 347.589 357.299 367.042 

Vmf 357.299 367.042 376.795 
' Vm 0.71. .9.743 9.753 * - .. . 

3.1 3.1 3.1 
Tdii 67 68 72 : 
Tdif 69 76 . 75 

66.75 69.5 71 

dH 

65 66 68 
69 

Td+460 526.75 529.5 531 

3oi. 

Td, avg 
' rdof 66 68 

Time, rnin 10 10 10 
0 0 0 . Time,sec 

TimeTotal 10.00 10.00 10,OQ . 

.. Y 0.997 1.000 1;ooo 
1.813 1.760 1.774 dH@ 

Y error 
dH@error -1.7% 1.3% 0.5% 

0.2% 6.1% * -0.1% 

Average Y 0.999 . 
' .. Average d 1.783 



P. 2 

DlrU 1 lI26m Meter Box Number 
Calibrated By Davld Goshau Initials 

-- REFERENCE TEST METER - -  

Materi Y 1 -01 6 

RUN 1 RUN 2 RUN 3 

890.8'1 1 ss6.668 
096.668 902.094 
5.857 5.426 . 

902.Ow 
9072% 
6.161 

28.70 

63 
523 

63 
523 . 

63 
523 

236.3 242.154 
242.154 247.583 
5.854 6.429 

247.583 
252.747 

5.164 

67 69 
70 71 
85 65 
65 88 

66.75 67.B 
526.75 527.75 

70 
71 
66 
67 

685 
5285 

12 11 
0 0 

12.00 11.00 

10 
25 

10.42 

d l J .  0.80 0.m 0.81 

-1-1 W B R A T l O N  CHECK. RESULTS 

1.024 
1.773 

Y 1.022 1.023 
1 .we 1.747 

0.00 
0.m 

9.00 
0.00 

AMRAGEY 1.023 
AMERABE dH@ 1 .ne 

* rnwt be no greakr than +I- 0.02 - must be no gmaw than +/a 0.20 - must be no greater than +/- 5% 
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.: CEF~TIIFICAT;'OF ANALYSIS:. EPA PROTOCOL GAS; . . .  
. .  i -  
.. . ,. ,.. '.! - . 

--.I 

Away Laboratory 
Scott Specialty Gases, Inc 

Troy, MI 48083 

Pure hase Order : 103-96-0206 
CUstSrncr~ 
PACIFIC ENVIRONMENTAL SER 
SrE I50 " ,: 1290 combcmae Scott Project ## : 96412 
4700 DUG DRIVE, STE 150 
MASON, OH 45040 

I 

.. . &.NALYl'lCAL INFORMATION 
ytilr ce@dcation was performed accordin to EPA Traoeabiiitj, Protocd For Assay and Certification of Gaseous ;~brabonStandards; procedun GI; S t p h k r ,  1993. 

985 % 
13.1 % 

*l% NIST Directly Traceable 
*l% NIST Directly Tracetbk 

dtbc measurement FOCWU. 

Expiration Date Cytiader Number Concentration 
18000 12/21/96 ALM058589 17.95 %Carbon Dioxide in NitrogGse 

ALM031731 20.72 % Oxygen in Nitrogen 

Analytical Principle 
Non-dispersive 1-d 

ientlModeVSeria1 # Last Date Calibrated 
: HloribalPIR2000/609105 5/20/96 
Rosemount/755W57076204 5/14/96 Panunagnetic 

YZER READINGS (@Zero Goa R=Refuuace G8s T=T& Gas r=CorrcIdon Coefticieat) 

Second Triad Analysis Calibration Curve 

A- 
B a  I B S l l l ~  c=aommZ3s6 
D=oo##Os(nll 

8 4  001&(2Oao cIo.QQ#BoDoQ 
0IO.- €=Q.POOOOOOOO 

T3s1307 R3==.72 

*; 
Special Notes 

? '  

Mail Analyst 



16.1 % 
21.2 % 



. '  CEFlTlFICATE OF ANALYdiS: EPA PROTOCOL &S . .  - -. -0. I1 I 

A m k  GARYGW 1290 Combemere 
MUON, OH 4 S M  

Customer -4ssay trborrtoty i 

Purchase &der t 103-95-0231 * 

ScottPro&ct#: 57881 * 1 i PACIFIC RWROMENTM, SER S~ItSpceialry Gases, Inc 

! 0700 ]DUKE DXVE,STE 150 Troy, MI 48083 
! 

I 

;A TmsabiliQ RoxoebI For Assay ai 
,1993. I 

Pm*ious Cerriiiute 
Certificate Date : 

PPm 

. . .  * Cyliadcr Number. : .:" .. :. 
' "' ALM-032015 

. .  
. . .  * .  

. . . .  
... ....... - 2 ,  ... . .  ... trSt Date Chibr ikd . 

' . .  ' 3/1/9S.'* . . 
... . . .  . . .  .... . . . . . . .  

. .  . -. . . .  . .  . 5 

R..RcTcrenace Car T=Tot GU r: 

Second Triad An 
* .. : .  . 1 .. ..... . .  .. 

:;::* . . . .  . .  ... 
e .  .... 

..:a. . ... 
* *  . 

I . .  . .  
:: . . :.; & ..* < . . : . . .  - * .  

. . . . . .  . .  
... . 

. .: . .* .:* . ........ . . . . .  . . . . .  . .  ... .. . .  , .  .. 
;-. 

. . . .  . A  ' .  
I - .  

I . .  ..... : . . . . .  . .  .. . -  . . .  t :  b . . .' 1 . .  ' 0  . -. 
.̂ . 

i >. 

.... 
. .  

Expiratio; Date : 3/17/98 
'lone 

t 
8 

* 

L . &I% NISI Directly Traceable c. . . . . .  .: . . . I .  . .  . :. . .* .. . .  * .  . - *  . . . .  
* .*. i t .  . ..:. . 

* .  . ... - .. . . I. . .  . .  
raannmtproaus* , 

?-I ........ .... 
. . . . . . .  . .  .:. .. . ;. ..;, .*-. I . . . .  . . . . . .  



, ... . . . .. 

Scott Specialty Gases 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer Assay L a b o R t O I y  
PacificEnvironmental services Scott specialty Gases, Inc. pprrhueorder 104-95-0121 

P.O. Box 12077 L)lab;am,NC 27704 
Resemh Triangle park, NC 27709 

Attp: Mr. FrankMeadows 1750 East Club &rulevard Srott prOleCt # 12-1 1271 

- 

CAL INFORMATION - .. . - - 
CeaMed to ouleedthe minimma specifications of EPApmtocOl Rwedure #GI, ~~, 1993. 

- - .- - Certificat€onD.te 
Previous Certification 

49.72 PPM . 

1 
I 
1 

cylrnder Number conepntrrtlon 
ALM-032005 95.5 PPM Batance in Air 

r 

I 

Last Date Calibrated Anllytlal Prindple - 
03-23-95 -chromatographY 

: Components 
pmpas b. 03-23-95 

r 

1 l l  1 



. .  .. 

-- Scott Specialty Gases, Inc. 
1290 COMBERMERE STREET, TROY, MI 48083 (81 0) 589-2950 FAX:(810) 589-21 34 

CERTlFlCATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer Assay Laboratory 
PACIF'IC ENVIRONMENTAL SER Scott Specialty Gases, Inc 
4700 DUKE DRIVE, STE 150 1290 Combermere 
MASON, OH 45040 Troy, MI 48083 

Purchase Order : 103-96-205 
~cottproject#: 96411 - 

ANALYTICAL INFORMATION 
'Ilhi$ a:qification was pcrfonncd accordin to EPA Traceability Protocol For Assay and Certification of Gaseous 
CrJlbnuon Standards; Procedure G1; Sephmbcr, 1993. 

$&&q 
.G7;~,++ggi$i;-Q%nder Number : ALM060903 . Certificate Date : 5/15/96 Expiration Date : 915199 
'!?$%~S*~*&$C$~n~der Pressure + : 2000 psig ;*&~&.~L*&~$.i: ~ , -  

-- 
=t:: *% 

Previous Certificate Date : None 

p.':Syi 8x6 
Y 

87.86 ppm tl% NIST Directly Traceable 

. :. ..:.._ .. . .  

Cylinder Number Concentration 
ALM032007 95.5 ppm Propane in Air 

imentlModeVSerinl # Last Date Calibrated . Analytical Principle 
Ow8 :: Varianll4OO/08982426 5/15/96 Gas Chromatography 

__ , . . . ANAILWER READINGS (ztzcro Gas R=Refercncc Cas T=Tcst Gns d o r r e l r t i o a  Cocfiieieat) 

Calibration Curve 

Rzr525.W Z2rO.W l2=4€il.l0 

M . 4 0  R3625.M) 
Am Cone cd Cum Cyt 87.W ppm 

. .* 
. .  .. . 

. .  . .  



I 

..L .-- 
--I 



-R- 
DOL3 a =nu 
ff INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION 

Location: KILM &, 2 Monitor: ppm or % 
Date: - - SpanValue: 100 

Prqjeclt #: 34 01 .on3 Pbar, in. Hg.: 
Operatorl Ah<,:lq:L Chartscale: 0-100 paw P r v c  

I- I 1 I 

t- I I I I I I i 
* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 

determine the following equation: 
y = m x + b  x = ppm y = chart divisions 

For Data Reduction: 
Pollutant, ppm/% = (Chart Division - b) i: (CD - 0 * 440) 

m ( I n 0 0 2 5  ) 

Correlation Coefficient = 
Calculation concentration predicted by equatio using actual chart response 
obtained from each calibration gas response. 

0 ,qqqq 0 

CaJ. qas conc., ppm - conc. predicted, ppm) x 100 
Cal. gas value, ppm 

** Analyzer ~ a l .  error, % ~ a l .  gas value = ( 

i4cc:eptable limit = 52% of calibration gas value (I 5% for THC) 

(Direct inject. gas conc. - System inject. gas conc.) x 100 
Span value 

*** Sampling system bias = 

Acc:eptable limit 5 5% of span 
Minimum detectable limit = 2% of span or 2 m o r  % (circle one) 

Rise time to 95% of response for high cal. gas injected through the system 
(return to zero after each injection): 40 s, 40 s, 4 o s Average = 4.0 s 
Precision, % scale = difference in chart division response for two repeated 

iinjetctions of the gas concentrations = R 4 ,+ - B 4,7 =&5 % 
(Clock time = ?:DO ) 0.30 



- u r n  n u 0  a 
=DO DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION 7 - 

Q'. 
# 

Plant: LA3TEau a,- L E  Lo. 
Location:_K,,, &,, 2 Ird1c-r 
Date: - -  
Operator: P, SGGI, 

Project #: s 4 o l .  DO% 
Time, Pretest: Post-test: 
Run #: 

Analyzer 

I7:zo l4!45 \ 7 : W  %ofspan 

Concentration Predicted Calibration Drift,*** Cat. Gas 

ppmor% ,4:45 ,7  
Cone., Calibrations (Chart Divisions) By Equation* Error,** % of Span 

: 30 

parameter:  SO^, c%, 02,  NO^,@ 
Monitor: (i;pm)or - % 
SpanVafue: 100 

Pbar, in. Hg.: 
Ambient,Temp., F: 

Chart Scale: 6- o o ~  p rOCulnQ 
I t  I 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 
For Data Reduction: 

(Chart Division - b) - (CD - 1.214) Pollutant, ppm/% = 
m (014436 ) 

Correlation Coefficient = 0, ~ ~ 9 ~ 4  
(Ca!. gas conc. - conc. predicted) x 100 ** Analyzer cal. error, % cal. gas value = 

Cal. gas value, ppm 
Acceptable limit = 52% of calibration gas value (I 5% for THC) 

(Post-test cal. response - initial cal. response) x 100 
Span value 

*** Drift, % Span = 

Acceptable limit 5 3% of span _. 
Minimum detectable limit = 2% of span or 2 @or % (circle one) 
Maximum zero drift = 3 % of span or .3 e r  % (circle one) 
Maximum calibration drift = 3 % of span or 3 @r % (circle one) 

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate 
' 

sample data. Post-test is used if drift exceeds limits and if post-test 
yields higher concentrations. 

-_____._. - ~ - _ _ _ _ _ _  



em- 
0O)a  u 
C7-0  
3 DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION 

Plant:J:14flTERIJ RID& L M  E c ~ r  
Location: ~~~2 1 N C ~ ~  Monitor: &@'$or % 
Date: - -  Spanvalue: 400 

Parameter:  SO^, C O ~ ,  0 2 ~  NoX~@ 

- 
OperEdorl' & :t CGEL Chartscale: 0-10~ ( I  @pm rrs 

Projebct .#: S4ol.Oo_t Pbar, in. Hg.: 
1- 

Time, Pretest: Post-test : Ambient Temp., F: 
Run #: 

Analyzer 
Calibrations (Chart Divisions) By Equation* Error,** Concentration Predicted Calibration 

. 20:15 17: 30 20: IS % of Span pprnor% 1-7130 - 
Drift,*** 

% of Span 

I I I P 

* Perrform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

,y = mx + b x = ppm y = chart divisions 

For Data Reduction: 
(Chart Division - b) - - (CD - 2 J L 9 )  Pollutant, ppm/% = 

m ( 0.85385 ) 

Correlation Coefficient = 0, q 9 94 2 
(Cal. gas conc, - conc. predicted) x 100 ** Analyzer cal. error, % cal. gas value = 

Cal. gas value, ppm 
Acceptable limit = 5 2% of calibration gas value ( 5  5% for THC) 

(Post-test cat. response - initial cal. response) x 100 
Span value 

*** Drift, % Span = 

Acceptable limit I 3% of span 
Minimum detectable limit = 2% of span or 
Maximum zero drift = 3 % of span or AqlgiE% or % (circle one) 
Maximum calibration drift = .3 % of span or .3 e o r  % (circle one) 

2 -or % (circle one) 

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate 
sample data. Post-test is used if drift exceeds limits and if post-test 
yields higher concentrations. 



mm- 
n 
13DD 
DUO INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION 

Plant: Efi$TERfl RIDas L \ M E  c 0. 

Location: M,~,,, do. 2 Monitor: ppm or % 

Operator: p, 5,2GEL Chartscale: O-tbQ P 

Parameter:  SO^, c%, 02,  NO^, 

Date: IO-lb-qb 

Project #: 5401. D O 3  Pbar, In. Hg.: 

I I I I I 1 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 

(Chart Division - b) 
For Data Reduction: 

- (CD - 0,353) 
rn ( L . O \ l l  ) 

- Pollutant, ppm/% = 

Correlation Coefficient = 

Calculation concentration predicted by equatio using actual chart response 
obtained from each calibration gas response. 

0, qqqq 5 

r 

Cal.   as conc., ppm - conc. predicted, Ppm) x 1 (.IO ** Analyzer ~ a l .  error, % cai. gas value = - (  
Cal. gas value, ppm 

Acceptable limit = 5 2% of calibration gas value (I 5% for THC) 

Direct inject. gas conc. - System inject. gas conc.) x 100 *** Sampling system bias = ( 
Span value 

Acceptable limit 5 5% of span 
Minimum detectable limit = 2% of span or 2 @or % (circle one) 

Rise time to 95% of response for high cal. gas injected through the system 
(return tozeroafter each injection): 5 5 s, 5 5  s, 55 s Average = 55 s 
Precision, % scale = difference in chart division response for two repeated 

injections of the gas concentrations = 84,d - 84. b = olz % 
(Clock time = 10: 4-0 ) 



3-- o m r a  c3 
DO= IDALILY CEM CALIBRATION AND PERFORMANCE EVALUATION m Y 

Plant:: LASTrnd R, D(1 -E LIME co. 
Locatjoni: K , ~ ~  r\Io 2 '&R\apDGE A Monitor: 
Date: - -  Spanvalue: 100 

Project #: 
Time, Pretest: Post-test : Ambient Temp., F: 

Operiiiir: I D  p:b ChartScale: - O - ~ ~ O  P#-,pa*p 
S4or. 003 Pbar, in. Hg.: 

I 1  

Analyzer 
Concentration Predicted Calibration DFift,*** 

By Equation* Error,** %of Spatr 
tB:m I le:& 2045. 9/0 of Span . 

librations (Chart Divisions) 
5.00 m:45 15:m 

* Periforrn linear regression of pretest cal. gas concentration vs. chart divisions ta 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 
For Data Reduction: 

(Chart Division - b) (CD - 2 SOB) 
m ( O . S 5 % 4  ) 

IPoIlutant, ppm/% = 

(Correlation Coefficient = P,9@96 

(Cal. gas conc. - conc. predicted] x 1oQ ** Analyzer cal. error, % cal. gas value = 
Cal. gas value, ppm 

Acceptable limit = I 2% of calibration gas value (I 5% for THC) 

(Post-test cal. response - initial cal. response) x 100 
Span value 

Acceptable limit 5 3% of span 
Minimum detectable limit = 2% of span or 2 
Maximum zero drift = 3 % of span or -3 ppm or % (circle one) 
Maximurn calibration drift = &? % of span or 3 ppm or % (circle one) 

*** Drift, % Span = 

ppm or % (circle one) 

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate 
sample data. Post-test is used if drift exceeds limits and i f  post-test 
yields higher concentrations. 



-m 
DBc3 0 
U INITIAL CEM CALtBRATlON AND PERFORMANCE EVALUATION 

~ _ _ _ ~  

* Perform linear regression of pretest cat. gas concentration vs. chart divisions to 
determine the following equation: 

y = m + b  x = ppm y = chart divisions 
For Data Reduction: 

- (CD - 0.353) - (Chart Division - b) Pollutant, ppm/% = 
rn ( 1 . 0 1 1 1  ) 

Correlation Coefficient = f), 499 4 5 
Calculation concentration predicted by equatio using actual chart response 
obtained from each calibration gas response. 

Cal. gas conc., ppm - conc. predicted, pprn) x 1OC ** Analyzer ~ a l .  error, % cat. gas value = ( Cal. gas value, ppm 
Acceptable limit = 52% of calibration gas value (I 5% for THC) 

Direct inject. gas conc. - System inject. gas conc.) x 100 
Span value 

*** Sampling system bias = ( 

Acceptable limit 5 5% of span 
Minimum detectable limit = 2% of span or 2 @or % (circle one) - 

Rise time to 95% of response for high cal. gas injected through the system 
(return to zero after each injection): A5 s, b 5  s, b 5  s Average = b 5  s ~ 

Precision, % scale = difference in chart division response for two repeated 
injections of the gas concentrations = Bd,o  - 8b .  o = oIo % 
(Clock time = 4 : 50 ) 



m-m 
L?Qk3# c9 oou 
E DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION 

Calibrations (Chart Oivb 

* Perfcm linear regression of pretest cal. gas concentration vs. chart divisions to 

y = m x + b  x = pprn y = chart divisions 
dietermine the following equation: 

for  Data Reduction: 
- (CD * 1.302) - (Chart Division - b) 

Pollutant, ppm/% = 
m (0,9575) 

Correlation Coefficient = 486 
(Cd. gas conc. - conc. predicted) x 100 ** Analyzer cal. error, % cal. gas value = Cal. gas value, pprn 

Acceptable limit = I 2 %  of calibration gas value (s 5% for THC) 

(Post-test cal. response - initial cd. response) x 100 *** Drift, % Span = span value 

Acceptable limit 5 3% of span 
Minimum detectable limit = 2% of span or 2 ppm or % (circle one) 
Iblaximum zero drift = -3 % of span or 3 ppm or % (circle one) 
Maximum calibration drift = 3 % of span or -3 ppm or 96 (circle one) 

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate 
sample data. Post-test is used if drift exceeds limits and if post-test 
yields higher concentrations. 



R u m  
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DUO 
13 INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m + b  x = ppm y = chart divisions 

(Chart Division - b) 
For Data Reduction: 

(CD -0.b37) - Pollutant, ppm/% = 
m (1.0014 

Correlation Coefficient = 0,4499 4 
Calculation concentration predicted by equatio using actual chart response 
obtained from each calibration gas response. 

Cal. gas conc., ppm - conc. predicted, ppm) x 100 
Cal. gas value, ppm 

*** Analyzer ~ a l .  error, % cai. gas value = ( 

Acceptable limit = 52% of calibration gas value (I 5% for THC) 

Direct inject. gas conc. - System inject. gas conc.) x 100 
Span value 

*** Sampling system bias = ( 

Acceptable limit 5 5% of span 
Minimum detectable limit = 2% of span or 2 % (circle one) 

Rise time to 95% of response for high cal. gas injected through the system 
(return to zero after each injection): 55 s, s, s Average = 55  s 
Precision, % scale = difference in chart division response for two repeated 

injedtions of the gas concentrations = - - - % 

(Clock time = 1 



--rn n c m  c3 -=nu DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION I 

Parameter: 
Monitor: m r  % 

Date: 10- II -4 1, spanvalue: 100 
0 per i t  or: AIAL *S,c.c*QIa c Chart Scale: 0 - 100 oA& As P !  
Pralject #: s401. h03 Pbar, in. Hg.: 
Time, Pretest: Post-test: Ambient Temp., F: 
Ruii #: 

Analyzer 

l?l'.50 lb:fiO 11:m 13: SO \b:so %of Span 

Cal. Gas Concentration Predicted Calibration Drift,*** 
Calibrations (Chart Divisions) By Equation* Error,** % of Span 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 
For Data Reduction: 

(Chart Division - b) - - (CD - I ,7 4.2) 
m (O*SBS\ ) 

Pollutant, ppm/% = 

Correlation Coefficient = 0.4449 8 

(Cat. gas conc. - conc. predicted) x 100 ** Analyzer cat. error, % cat. gas value = 
Gal. gas value, ppm 

Acceptable limit = I 2% of calibration gas value (s  5% for THC) 

(Post-test cai. response - initial cal. response) x 100 
Span value 

*** Drift, % Span = 

Acceptable limit 5 3% of span 
[Minimum detectable limit = 2% of span or 2 
IMaximum zero drift = 3 % of span or 3 m o r  % (circle one) 
IMaximum calibration drift = 3 % of span or 3 r m r  % (circle one) 

@r % (circle one) 

COMIMENTS: Pretest or post-test (circle one) calibration used to quantitate 
sample data. Post-test is used if drift exceeds limits and if post-test 
yields higher concentrations. 
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* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m + b  x = ppm y = chart divisions 

Pollutant, ppm/% = (Chart Division - b) - (CD - 0,637 
m (1.0014 ) 

For Data Reduction: 

Correlation Coefficient = 0 , 4 9 4 4 4  
Calculation concentration predicted by equatio using actual chart response 
obtained from each calibration gas response. - 

Gal. gas conc., ppm - conc. predicted, ppm) x 1 OG 
Cal. gas value, ppm 

** Analyzer ca~. error, % ca~. gas value = 

Acceptable limit = S 2% of calibration gas value ( 5  5% for THC) 

Direct inject. gas conc. - System inject. gas conc.) x 100 
Span value 

*** Sampling system bias = ( 

Acceptable limit 5 5% of span 
Minimum detectable limit = 2% of span or 2 e r  % (circle one) 

Rise time to 95% of response for high cal. gas injected through the system 
(return to zero after each injection): 105 s, s, s Average = L5 s 
Precision, % s d e  = difference in chart division response for two repeated 

injections of the gas concentrations = - - - % 
(Clock time = 1 
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Operator: P S  IE6E;L Chart Scale: 0-100 ODhh I (  &hbbAe 

PrajecR #: S401 003 Pbar, in. Hg.: 
Time, Pretest: Post-test: Ambient Temp., F: 

\ 

librations (Chart Divisions) 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 
For Data Reduction: 

- (CD - I .  3b0) 
m (6.4b04 ) 

- (Chart Division - b) Pollutant, pprn/% = 

Correlation Coefficient = 994R5 

‘ L ,  

(Cal. gas conc. - conc. predicted) x 100 ** Anidper cal. error, % cal. gas vdue = 
Cal. gas value, ppm 

Acceptable limit = 52% of calibration gas value ( I 5% for THC) 

(Post-test cal. response - initial cal. response) x 100 
Span value 

*** Drift, % Span = 

Acceptable limit 5 3% of span 
Minimum detectable limit = 2% of span or 2 @r % (circle one) 
IJIaximum zero drift = 3 % of span or 3 @r % (circle one) 
Maximum calibration drift = 3 % of span or 3 @or % (circle one) 

COMIJIENTS: Pretest or post-test (circle one) calibration used to quantitate 
sample data. Post-test is used if drift exceeds limits and if post-test 
yields higher concentrations. 
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INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION 

I I 

Plant: E h s T m  A\D& L \MF 
Location: uILu &,, 2 idL ET Monitor: m o r  % 
Date: \ ~ - i 7  -4b Spanvalue: 100 
Operator: Q. Chartscale: o-loo e QroD 
Project #: SLID\. 003 Pbar, in. Hg.: 

Parameter: S02 ,  C@, 02, NO)( 

_c_ 

\ I  

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 
For Data Reduction: - 

Pollutant, ppm/% = (Chart Division - b) - - (CD - 0.328 1 
m ( L o b s 4  1 

Correlation Coefficient = n.4994n 
Calculation concentration predicted by equatio using actual chart response 
obtained from each calibration gas response. 

Cal. Q ~ S  conc., ppm - conc. predicted, ppm) x 11-3 
Cal. gas value, ppm 

** Analyzer cat. error, % ca~. gas vaiue = ( 

Acceptable limit = 5 2% of calibration gas value (S  5% for THC) 

Direct inject. gas conc. - System inject. gas conc.) x 100 
Span value 

*** Sampling system bias = ( 

Acceptable limit 5 5% of span 
Minimum detectable limit = 2% of span or 2 @@or % (circle one) 

Rise time to 95% of response for high cat. gas injected through the system 
(return to zero after each injection): 40 s, s, s Average = 40 s 
Precision, % scale = difference in chart division response for two repeated 

injections of the gas concentrations I: . - - % 
(Clock time = 1 
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Plant: -E CD. Parameter:  SO^, CQ, 02, ~ 0 x . m  
Location: K , L ~  &, 2 I N L E 7  Monitor: m r  % 
Date: I D - 1 7  - 4 b  Spanvalue: 100 
Opersrt;;;: S \ G  G E L  Chart Scale: o -\Dc, Pron- 
Projed #: S40l.  003 Pbar, in. Hg.: 
Time, Pretest: Post-test: Ambient Temp., F: 

I \  

Run #: - 

* PerlEorrn linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 
For Data Reduction: 

- (CD - 0.5 323 
m (0.93/7 ) 

- (Chart Division - b) Pollutant, ppm/% = 

Correlation Coefficient = 0.99440 
(Cal. gas conc. - conc. predicted) x 100 ** Analyzer cal. error, % caf. gas value = 

Cal. gas value, ppm 
i' Acceptable limit = I 2% of calibration gas value (<, 5% for THC) 

(Post-test cat. response - initial cal. response) x I00 
Span value 

*** Drift, %Span = 

Acceptable limit 5 3% of span 
Minimum detectable limit = 2% of span or 
Mturimum zero drift = 3 % of span or 329) p or % (circle one) 
Mtucimurn calibration drift = 3 % of span or - 3 @ r  96 (circle one) 

p or % (circle one) 

COkrlMfiNTS: Pretest or post-test (circle one) catibration used to quantitate 
sample data. Post-test is used if drift exceeds limits and if post-test 
yields higher concentrations. 
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Plant: g,&& / /A& fb, Parameter: S O ~ ,  cop, o;, N O ~ &  
Location: kIL,., &,, 7 IrJLGl- Monitor: r %  
Date: 10 - l % - 9 L  SpanVafue: 100 
Operator: pL =jrE&zL Chartscale: D c /bo 9"7 h a  &ne 
Project #: s 4 0 I * bo3 Pbar, in. Hg.: 

/ t 

I 
1 

I 1 

r -  -, 

, -  

I I 

Perform linear regression of pretest cat. gas concentration vs. chart divisions to 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 
For Data Reduction: 

Pollutant, ppm/% = (Chart Division - b) 3 (CD - 0,541 1 
m ( 0.9927 1 

Correlation Coefficient = 8, 9 9 4 ~ 6  
Calculation concentration predicted by equatio using actual chart response 
obtained from each calibration gas response. 

Cal. qas conc., pprn - conc. predicted, ppm) xrd=0( u ** Analyzer ~ a l .  error, % ca~.  gas value = ( 
Gal. gas value, ppm 

Acceptable limit = I 2% of calibration gas value (I 5% for THC) 

(Direct inject. gas conc. - System inject. gas conc.) x 100 
Span value 

*** Sampling system bias = 
Acceptable limit 5 5% of span 
Minimum detectable limit = 2% of span or 2 @r % (Circle one) 

Rise time to 95% of response for high cat. gas injected through the system 
(return to zero after each injection): 40 s, S, s Average = 4 0  S 

Precision, % Scde = difference in chart division response for two repeated 
injections of the gas concentrations = . = % 

(Clocktime = ) 
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Concentration Predicted 
By Equation* 

\b:io 

-1 Calibrations (Chart Divisions) 
p~mor96 9;m 12:05 14.10 IL!lO q!%O 12505 14 '40 

Plant: J&T-EW 'i7 fDc'& IME. - n Parameter:  SO^, CQ, 02, N O X , ~  
Location:1(,,M &,, 2 1hJLLET Monitor: or % 
Date: 0 - 1 B - q b  SpanValue: 100 

Project #: S40i. 00.3 Pbar, in. Hg.: 
Op*&rl P. SlE;&5L Chart scale: c 

Time, Pretest: POSbt8St: Ambient Temp., F: 
Run # :  - 

Analyzer 
Calibration Drift,*** 

Error,** % of Span 
%of Span 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m + b  X = ppM y = chart divisions 
For Data Reduction: 

(Chart Division - b) - - (CD -0,923) Pollutant, ppm/% = 
rn (0,9/5B ) 

Clorrelation Coefficient = 8, %99/3 

(Cat. gas conc. - conc. predicted) x 100 ** Analyzer cal. error, % cal. gas value = 
Cal. gas value, pprn 

Acceptable limit = I 2% of calibration gas value ( I 5% for THC) 

(Post-test cal. response - initial cal. response) x 100 
Span value 

*** Drift, 96 Span = 

Acceptable limit I 3% of span 

Maximum zero drift = 3 % of span or 3 9 or % (circle one) 
Minimum detectable limit = 2% of span or 

Maimurn calibration drift = 

ppm r % (circle one) 

% of span or 3 @or % (circle one) 

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate 
sample data Post-test is used if drift exceeds limits and if post-test 
yields higher concentrations, 
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Plant: E/&&Trn & L I M E  [*, 
Location:- 0.  A Monitor: or % I 

Date: z - Spanvalue: 100 
Operator: %! S I E h E G  Chart Scab: - 
Project #: q40 I . 003 Fbar, in. Hg.: 

Parameter: ~ 0 2 ,  COZ, 02 NOX, @ 

I I 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the fotlowing equation: 

y = m x + b  x = ppm y = chart divisions 
For Data Reduction: 

Pollutant, ppm/% = (Chart Division - b) - - (CD - 0,790) - 

m (0,4769 
Correlation Coefficient = 8, 9999.7 
Calculation concentration predicted by equatio using actual chart response 
obtained from each calibration gas response. 

Cal. qas conc., pprn - conc. predicted, ppm) x 10C ** Analyzer ~ a f .  error, % c d .  gas value = ( 
Cat. gas value, ppm 

Acceptable limit = I 2% of calibration gas value ( I 5% for THC) 

(Direct inject. gas conc. - System inject. gas Cam.) X 100 
Span value 

*** Sampling system bias I: 

Acceptable limit 5 5% of span 
Minimum detectable limit = 2% of span or 2 % (cirde one} 

Rise time to 95% of response for high cal. gas injected through the System 
(return to zero after each injection): - 55 S, -Sf- s Average = 55 S 

Precision, % scale = difference in chart division response for two repe8ted 
% - - injections of the gas concentrations = 

(Clocktime = 1 
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Date: I b - I 9 -46 Spanvalue: 100 

Project #: 
Time, Pretest: Post-test : Ambient Temp., F 
Run #: 

0 per iior : E L  Chartscale: &-/be , f i  OddhC 

SdFOI b 003 Pbar, in. Hg.: 
I 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 
For Data Reduction: 

I {CD - 1.347 ) 
m (0.050a ) 

- (Chart Division - b) Pollutant, ppm/% = 

Correlation Coefficient = 0,949 33 

(Cal. gas conc. - conc. predicfed) x 100 ** Analyzer cal. error, % cal. gas value = 
Cat. gas value, pprn 

Acceptable limit = .I 2% of calibration gas value {I 5% for THC) 

(Post-test cal. response - initial cal. response) x 108 
Span value 

*** Drift, % Span = 

Ekcleptable limit 5 3% of span 
p or % (circle one) 

hkxirnum zero drift = 3 % of span or %2!2 3 % (circle one) 
Minimum detectable limit = 2% of span or 

hrrlaxirnum calibration drift = 3 % of span or .? @r % (circle me) 

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate 
sample data. Post-test is used if drift exceeds limits and if post-test 
yields higher concentrations. 
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Plant: R,- e ktME e,, Parameter: ~ 0 2 ,  c02 02 NOX- 

- = s a  
-I-“ 

Locatlon: KILhl r\l b Z  S r -  [3 Monitor: or % 
Date: 10- \8-9b Spanvalue: 100 
Operator: p, 5,pcE L Chart Scale: 0 - - / d~  /%-P 
Project #: S40l .603 Pbar, in. Hg.: 

I 

~ 

t 1 I I I I 

I I 
I 

Perform linear regression of pretest cat. gas concentration vs. chart divisions to 
determine the following equation: 

y = m x + b  x = ppm y = chart divisions 

Pollutant, ppm/% = (Chart Division - b) - - (CD -0,790) 
rn (0,9769 ) 

For Data Reduction: 

Correlation Coefficient = 0,9944 3 
Calculation concentration predicted by equatio using actual chart response 
obtained from each calibration gas response. 

Cal. gas conc., pprn - conc, predicted, ppm) x 1 +* mdyzer ~ a l .  error, % ca~. gas value = ( 
Cal. ‘gas value, ppm 

Acceptable limit = 5 2% of calibration gas value ( 5 5% for THC) 

(Direct inject. gas conc. - System inject. gas conc.) x 100 
span value 

*** Sampling system bias = 
Acceptable limit 5 5% of span 
Minimum detectable limit = 2% of span or 2 e r  % (circle one) 

Rise time to 95% of response for high cal. gas injected through the system 
(return to zero after each injection): 65 s, s, s Average -- b 5  S 

Precision, % Scale = difference in chart division response for two repeated 
injections of the gas concentrations = . = 96 
(Clocktime = ) 



e-- 
DIBEa c9 
3 DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION 

Time, Pretest: Post-test: Ambient Temp., F: 
Run f: 

~ _ _  - 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
detorrriine the following equation: 

y = r n x + b  x = ppm y = chart divisions 
For Data Reduction: 

(Chart Division - b) - - (CD - L3bO) Pollutant, pprn/% = 
m (0.8779 1 

Correlation Coefficient = 0,999AZ.  

(Cal. gas conc. - conc. predicted) x 100 ** Analyzer cal. error, % cal. gas value = 
Cal. gas value, pprn 

Acceptable limit = 5 2% of calibration gas value ( s 5% for THC) 

(Post-test cal. response - initial cal. response) x 100 
Span value 

*** Drift, % Span = 

Acceptable limit 5 3% of span 

Nlaximum zero drift = 3 % of span or 3 2& pp r % (circle one) 
Minimum detectabfe limit = 2% of span or 

Maximum calibration drift = 3 % of span or .? @r % (circle one) 

COMMENTS: Pretest or post-test (circle one) calibration used to quantitate 

r % (circle one) 

sample data Post-test is used if drift exceeds limits and if post-test 
yietds higher concentrations. 
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